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requiring 
up to four chemical reagent 


\ dual 


the use of 


beam optica tem and 


two sample cells (one as a 
reference cell) eliminate all possibility 
of errors in measurement due to 
physical interference with the light 
path, different phototube aging char- 
sample turbidity, sample 
dirt on cell windows. 
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how to choose the 


right colorimetric analyzer 


) } 
{ completely automatic quantitative 
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Standard designs include a built-in 
imit alarm and cireular or strip chart 
ingle or multiple re 
As many different 
equenced through a 
analyzer, with the analysis of 
each recorded on an eight-point strip 
Individually adjust- 
available 


recorder! ith 
as eight 
Can be 
ingle 
chart recorder. 

limit alarms are also 
for each of the multiple samples. 


able 
i rite for Bulletin 1156-1 


When to use 
the Chemalyzer* analyzer 


The Chemalyzer unit is designed for 
simple colorimetric analyses requir- 
ing a single reagent, such as water 
hardness, residual chlorine and phos- 
A simple inexpensive unit, it 
has no reference cell, and therefore 
requires samples free of turbidity 
and discoloration. Though there is 
no amplification of the measurement 
signal, concentrations of impurities 
are detectable to the parts per million 


phates. 


range. 

One typical application for Chem- 
alyzer instruments is monitoring ef- 
fluent from zeolite softeners for hard- 
At three or six minute intervals 
as specified ) a fresh sample of effluent 
is analyzed, and the ppm concentra- 
tion of hardness is indicated on the 
face of the instrument. An optional 
feature is a high limit relay and 
switch to energize a red light when- 
ever hardness concentration exceeds 
a pre-set limit. If recording is desired, 
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ness. 
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a standard millivoltmeter can be 


W ired to 


recorder terminals 
located inside the analyzer cabinet. 

The Chemalyzer is compact, easy 
and can be installed in 
minutes. It operates practically main- 
tenance-free. All parts in contact with 


quickly 


to operate, 


reagents are made of suitable cor- 


rosion resistant materials. 


Write for Bulletin S5S8-] 


How to control 
with Milton Roy analyzers 


The high limit switch available in 
either instrument can be 
initiate control action directly or 
through relays. Typical functions in- 
clude starting or stopping a controlled 
volume pump and starting an auto- 
mati¢e regeneration cycle on a zeolite 
softener. Through the use of a pro- 
portional slidewire in the recorder, 
the Quantichem analyzer can auto- 
matically vary the capacity of a con- 
trolled volume pump, to increase or 
decrease the amount of chemical 
needed by the process. 


used to 


MW rite for complete data. Milton roy 
Company, 1300 East Mermaid Lane, 
Philade phia 18, Pe nnsylvania. 
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NYLON TUBES: TOUGHER AND STRONGER THAN POLYETHYLENE TUBES 
COST LESS THAN COPPER TUBES 


CRESCENT NYLON MULTITUBE employs SPIRALLY CA 
BLED, long-length tubes of black pigmented, heat-sta- 
bilized nylon for maximum resistance to environmental 
deterioration. The SPIRALLY CABLED tubes permit max- 
imum flexibility and bending with no distortion or 
stress on the tubing. 


CRESCENT NYLON MUTITUBE permits greater working 
pressures and higher operating temperatures than 
those recommended for polyethylene tubing. The tubes 
have outstanding impact and abrasion resistance, cou- 
pled with unusually high fatigue resistance to flexural 


-areS 


THREE STANDARD 





— Interlocked, galvanized steel armor 
provides complete mechanical pro 
tection to the inherently corrosion- 
resistant tubing. Also available 
with aluminum or bronze armor 


TYPE NA 


TYPE NAT — Polyvinyl chloride (PVC) sheath 
over the armor adds corrosion pro- 
tection for the armor. Can be bur 
ied in the earth 

TYPE NT — PVC sheath gives limited mechan 
ical protection. For use in troughs 
trays or conduit 


CRESCENT NYLON PRECISION INSTRUMENT TUBING, TYPE N, 
is also available in 100-foot coils in cartons and 
500-foot lengths on spools. 


SEE OUR BOOTH NO. 427 AT 1.S.A. SHOW 


CRESCENT INSULATED WIRE & CABLE CO., INC. 
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and vibrational stresses over a broad temperature 
range. The tubing is resistant to most chemicals and 
solvents. 


CRESCENT NYLON MULTITUBE is available with 2 to 37 
tubes, protected against mechanical injury by a flexi- 
ble, interlocked, galvanized steel, aluminum or bronze 
armor. A polyvinyl chloride (PVC) sheath, or a combi- 
nation of both can be furnished when additional cor- 
rosion protection is required. Each tube is individually 
numbered throughout the length for positive identifi 
cation of all tubes at any point. 
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Neither stargazer nor mystic, this 
K & M technician can nevertheless 
see into the future. His crystal ball 
is a small mass of radioactive Irid- 
ium; his fortune-telling cards, 
gamma-ray pictures of critical valve 
assemblies. With these pictures he 
searches out the kind of subtle flaws 
and tiny imperfections that could 
become trouble spots at some future 
time. And so he is able to predict 
and prevent in-service failures and 
malfunctions. 


& 


diaphragm control valves 


Our 79th Year 


S.A. 1002 


4 ISA Journal 


Radiographic inspection is just 
one way in which K & M works to 
insure a long and healthy service 
life for its products. K & M’s in- 
plant quality control facilities range 
from a contour comparator, for pre- 
cision checking of small parts, to a 
4000-gpm flow test loop, where 
sample valves from the production 
line are tested for on-stream per- 
formance. Micrometer and calipers 
play an important part, too, for 
each K & M valve is subjected to 
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more than eight hundred dimension 
check-outs before it reaches the 
shipping crate. It’s either perfect, 
or “no go.” 

K & M’s meticulous standards of 
quality control are neither myth nor 
magic . . . just good business — for 
us, and for you. 

For a more detailed view of our plant and 


production practices, send for the well-illus- 
trated, informative brochure, ‘This Is K & M."’ 






KIELEY & MUELLER, INCORPORATED 






Oldest Pressure and Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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EMCOR 
STANDARD 
CABINETS 





The ultimate in packaging flexibility is available to help reduce costly 
design time and custom housing modification. The photographs above 
graphically illustrate the ERECTOR SET SIMPLICITY in assembly attained 
through the use of EMCOR Standard Cabinets. Speed of assembly is 
only one advantage attained with EMCOR Enclosures. Choose from over 
600 basic frames plus thousands of components and associated equip- 
ment of the EMCOR MODULAR ENCLOSURE SYSTEM. Discover for 
yourself, the compatibility which can be attained by using any combina- 
tion of frames and components, the lasting and aesthetic beauty of 
cabinet design and appearance plus the proven structural capabilities 
of the EMCOR Fine Line of Quality. Contact your local EMCOR Sales 
Engineering Representative or write for full details today, 





Originators of the Modular Enclosure System 
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BORG-WARNER CORPORATION 
630 Congdon Avenue Dept. 1222 Elgin, Illinois 
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Only VALCOR 
makes solenoid valves 


*DuPont Company 
registered trademark. 





Now, from the company that pioneered the use of Nylon and PVC in solenoid valves for corrosive 
service, comes a solenoid valve with a molded body and diaphragm of Teflon that is chemically 
inert and corrosion-resistant to virtually any corrosive medium you are now using. 


Valcor solenoid valves made of all Teflon are ideal for critically corrosive applications and where long 
life is essential. They will outlast and outperform steel. Available in a variety of sizes and pressure 
ratings. Stocked for immediate delivery. Write today for complete technical data. Wax 

SEE OUR EXHIBIT AT BOOTH #801 — ISA SHOW zs) 


VL A///m@ VALCOR ENGINEERING CORP. 


5386 Carnegie Ave., Kenilworth, N. Jj. « CHestnut 5-1665 





SOLENOID VALVES 
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thermocouple 
problems 






limited space 
temperature 
pressure 


XACI PAK 
THE RMOCOUPLES 


WY OD) 


Problems of space limitation, high 
temperature, or pressure are solved 
with XACTPAK thermocouple wire. 
hor maximum sensitivity, accuracy 
and quick response, XACTPAK will 
furnish the best service for your 
dollar. 

Featuring hard-pack insulation 
with heavy wall construction, 
XACT PAK is fully flexible and can be 
bent to suit requirements. In addi- 
tion to a choice of junction tps, 
fittings and connectors, XACTPAK 
thermocouple wire is available in a 
wide range of sheath materials, 
bright annealed, Standard and 
special thermocouples are made to 
suit any need 

All wires used in XACTPAK ther- 
mocouple wire are selected and 
matched to conform to “Special” 
limits of error as set forth by I.S.A, 
Recommended Practice, R.P. 1.3. 
This wire meets the strictest over- 


all specifications 


Ask for 
BULLETIN 1-500 


for complete details, 
ordering data, and 
» prices on XACTPAK 
thermocouple wires 
<= ind accessories. 

= 


Booth No. 520—1.5.A. Show 


W 
CLAUD S. GORDON CO. 


Manufacturers ¢ Engineers ¢ Distributors 





623 West 30th Street, Chicago 16, Ill. 
2011 Hamilton Ave., Cleveland 14, Ohio 
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Electronics - The “Inevitable Shakeout” 


The emergence of electronics 
as a basic industry, the changing 
pattern of the electronics market, 
and how the industry itself sees 
the future are subjects of an ap- 
praisal-in-depth by Charles E 
Silberman in the August issue of 
Fortune magazine 

“Electronics is coming to be 
something basic to the U.S. econ- 
omy,” Silberman states as an 
opener. “Total electronics-indus- 
try sales, having quadrupled in 
10 years, are now running above 
$10 billion. 

‘Now the industry is entering 
a new period; many companies 
may find themselves preoccupied 
with the problem of surviving 
an inevitable shakeout. 

“It is clear that the industry 
cannot continue to expand at the 
rate of the past decade three 
and a half times as fast as all 
industrial production.” 

The most optimistic informed 
predictions, says Silberman, set 
the industry’s growth in the ’60’s 
at 9% a year; more conservative 
projections set it as low as 4% 
a year 

In addition to a growth slow- 
down, the industry must adjust 
to a major alteration in the com- 
position of its markets: govern- 
ment, consumer, industrial and 
replacement parts. 

“Production for the military 
has been, and still is, the heart 
of the electronics business,” says 
Silberman. “Over half of all elec- 
tronics sales about $5 billion 
last year and roughly $5.6 billion 
this year go to the armed 
forces.” 

“Today, the industry knows 
that if it is to prosper it must 
reduce its dependence on the 
military.” For this replacement, 
the author states, “it is banking 
heavily on the industrial mark- 
et.” How big is it? 

“Most industry economists 
doubt that purchases of electron- 
ic equipment can rise much 
above 10°7, or at most 15°, of 
total outlays for producers’ dur- 
able equipment. This implies an 


upper limit of perhaps $5 billion 
to $7.5 billion for the industrial 
electronics market by 1970. Some 
projections for 1970 run as low 
as $3.6 billion. 

“How can the military elec- 
tronics companies use their exist- 
ing facilities and brainpower 
most effectively in moving in on 
the industrial market? Should 
they concentrate on making com- 
ponents or should they con- 
centrate on the end products 
themselves? Or should they try 
to do both? 

“The problem,” Silberman 
maintains, “is a subtle and dif- 
ficult one tougher than any 
electronics companies have faced 
for some time.” 

Some companies, like Texas In- 
struments, will rely on compo- 
nents, depending on engineering 
improvements to drastically re- 
duce costs, and in turn using 
price reduction as a means of ex- 
panding the market. 

Transitron Electronic will also 
stick to the semiconductor field 

their reasoning: no one can 
predict which end product will 
enjoy the greatest growth, but 
virtually every kind of equip- 
ment and system needs semicon- 
ductor devices. 

It remains that there are still 
a fair number of companies 
including the largest and oldest 
in the industry — that think of 
“the industrial electronics busi- 
ness” as meaning primarily end 
products and especially compu- 
ters. 

“While the business-computer 
market still dominates discussion 
of the industrial electronics busi- 
ness, another segment of the 
business — industrial control and 
processing equipment — may 
grow just as rapidly in the next 
five or ten years. Sales of in- 
dustrial control and processing 
equipment grew from less than 
$90 million in 1954 to about $175 
million last year and will hit 
$195 million this year; they 
might well exceed $500 million 
by 1970.” 











ACCURACY-TO 1/16 INCH OR BETTER IN GAUGING 
AND TELEMETERING LIQUID LEVEL DATA 


B 
TRANSMISSION 








A Varec liquid level telemetering cycle starts when the 
fo) o-1¢-} ce) amit -1-We dal eel t-1e @.) Ma coMolelale- [oi ae-ME--1-ledlelame ole) ial 
The power gauge (B) responds through a transmitter 
(C) which transmits the data to a remote selector (D). 
The selector provides for multi-point selection from 
widely scattered areas sends the data to the receiver 
(E) where it is decoded and displayed in digital form 








Varec combines its new DYNAMATIC?* 8400 Series 


Power Driven Tank Gauge with the Varec Pulse Code to ONLY THE VAREC SYSTEM 
provide an accurate, reliable liquid level measurement/ OFFERS ALL THESE ADVANTAGES: 
telemetering system. The new system transmits data ACCURACY: Provides 1/16 in. gauging accuracy with new Power 
‘ ’ . . 32 i ‘e ) , ise 
error-proof’ over a single communications channel... — Tonk Gouge... trenemits ‘error-proor’ reeding by putes 
gives a reading accurate to 1/16 inch in just 5 seconds. RELIABILITY: Consists of simple, compact electro-mechanical 
E components ...needs no vacuum tubes or other complex elec 
Varec’s pulse code method of dots and dashes supplies a tronic equipment 

fast reading with a slow pulse rate of 5 pulses per second FLEXIBILITY: Designed on a building block principle that per 
s : mits unlimited variety of system arrangements such as tele 
so the transmission channel is not critical Wiring costs metering other measurements or adding remote control, data 

are reduced with a single transmission circuit between OSHNE ONE Horm systems 
: a. sa F lle al ECONOMY: Requires just a simple transmission circuit 4 
the remote selector and receiver. (For smaller installa- metallic pair or # carrier derived channel opersted over existing 


lines or microwave. Costs little more than conventional systems 


tions, a direct-wired system can be used instead of 
EXPERIENCE: This highly accurate, reliable liquid level 


selectors. 

elect / ) measurement/telemetering system offered by Varec, pioneers 
. . . in the gauging field over Six years experience in pulse code 
Standard receivers are available in capacities of 10, 100, applications 











or 1000 point selection. 
For complete informatio! write for Bulletin CP3707 


*Trademark Dept. ISA-1224-1 See spread on f wing page 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street + Compton, California 


Branches and Representatives in Principal Cities 





TRADE @® MARK 
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n-the-spot engine ering and consultation serv- 
O ices on Varec telei.etering and gauging equip- 
ment is now as near as yc ur phone. Through a newly 
established network of seven Varec branch offices 
and the strategic locations of new Varec ware- 
houses, immediate delivery and service on all Varec 
products and parts is now assured. Manned by 
factory-trained electro-mechanical engineers, 
Branch offices have direct communication with the 
Varec home office via TWX and TELEFAX. These 
new, fully-staffed and fully-stocked branch offices 
guarantee close contact and service for Varec cus- 
tomers, when and where they need it 
For today’s need and tomorrow’s, Varec Pulse 
Code Telemetering Systems, combined with Varec 
tank gauging equipment, are the fastest and most 
accurate means of measu' tank liquid level, 
Varec Pulse Code Telemetering Systems and automatic tank temperature and volume, ...u actuating remote 
gauging equipment are fully described and illustrated in our equipment. Within five seconds. Varec Pulse Code 
Bulletin No. CP-3707. For immediate information or qualified : ; 
engineering consultation, contact any of the Varec branch lelemetering Systems gather information from 
tanks a hundred feet or hundreds of miles distant 
for immediate and permanent records and direct 
readings. No other systems offer the economy, free- 


‘VISIT VAREC BOOTHS 539 AND 540 . oge . 
ISTH ANNUAL 1.S.A. INSTRUMENT Ww dom from error, and reliability that Varec provides 
AUTOMATION CONFERENCE AND 
EXHIBIT BEING HELD AT THE NEW 


Ee a aioe THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street, Compton, California 


offices 
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Direct factory engineering service and delivery eo 


from fully staffed branch offices in 7 principal cities a pe 
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new , 
Librascope 
shaft-to-digital 
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Librascope Shaft-to-Digitai Sncoders are highly accurate, reliable, shock-resistant, 


and versatile... ready to serve in a variety of applications including missiles, 
aircraft, machine control, computers, Doppler navigation and data processing 
Accuracy that counts is the by-word of a Librascope Encoder... backed by the 
superior technology and reputation of one of the world’s largest producers of 
Compute rs that Pace Man's Expanding Mind. 


Resolution 


other popular Librascope encoders 
per input 


Full scale 





Code Model no Capacity shaft turn 
new new | 7 bit 
noncontact subminiature | 
magnetic encoder size 8 encoder Binary d 
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SCANNING \ WHAT’S NEW 





“MEASURING” SCIENTIFIC IMPORTANCE-It could very well be 
that scientific papers of the future will carry a “Case Index,” which will tell 
you whether or not the paper is worth your time and attention. A team 
of Case scientists is at work analyzing articles published in a variety of sci- 
entific fields since 1900 in an effort to identify the distinguishing character- 
istics of the quality of an article. The scientists will seek criteria for pre- 
dicting the value of an article before it is published. Through this study, 
Case Institute of Technology hopes to make the entire process of communi- 
cation among scientists more efficient. 


LONG DISTANCE LINKS COMPUTERS — IBM has its computers 
talking on the telephone. A new data transmission system links the mag- 
netic core memories of computers over regular local or long distance tele- 
phone and telegraph lines. The computers can chatter away at the rate of 
150 numbers or letters a second — while each continues to print out the 
results of calculations. 


WORLD’S FASTEST SWITCHING DEVICE-A radically improved 
tunnel diode that could conceivably count 10 billion one-dollar bills in a 
second — or make computer “decisions” with equal speed — has been in- 
troduced by RCA. The Department of Defense is studying the new diodes 
with a view to developing a computer that will operate at a speed of a bil- 
lion cycles per second, 100 times faster than any computer in existence. 


INSTRUMENTATION EXPERTS HONORED — ISA will honor top 


instrumentation experts at its first annual Honors and Awards Luncheon 
on Tuesday, September 27, in New York. B. M. Horton of Diamond Ord- 
nance Fuze Laboratories will receive the $1000 Arnold O. Beckman Award 
for his achievements in the application of basic principles of fluid mechan- 
ics to the development of pure fluid amplifier elements. Dr. Edwin Muller, 
Pennsylvania State University, will receive the $500 ISA Distinguished 
Achievement Award for his invention and application of the ion emission 
microscope. Arthur Freilich, Burroughs Corporation, will receive the $500 
ISA Excellence in Documentation Award for his explanations of process 
computer control concepts. 


SUPERSPEED TRANSLATOR — Epsco, Inc., has announced a techno- 
logical breakthrough in the field of analog signal to digital code conversion 
with a new family of superspeed subminiature translators capable of pro- 
viding 5 to 30 million independent voltage data conversion operations per 
second. In general, the converters occupy a volume of one cubic inch per 
bit. They are not incremental devices, but do, in fact, make totally inde- 
pendent full scale to full scale measurements in milli-microseconds. 


(Please Turn to Page 15) 
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inventiveness: indispensable ingredient of Space Technology Leadership 

In the achievement of Space Technology Leadership, on-the-shelf hardware and the existing state-of-the-art are not always equal to 
the requirements of advanced missile and space systems. In such challenging situations Space Technology Laboratories responds 
with the full breadth of its resources @ In response to the need for time compression, STL inventiveness produced devices answer- 
ing urgent requirements of advanced space programs conducted for the Air Force Ballistic Missile Division, National Aeronautics 
and Space Administration, and Advanced Research Projects Agency. Among these: Telebit, first digital computer to enter space; 
the first multi-million-mile space communications system of Pioneer V; a continuous-wave radio guidance system and light- 
weight autopilots for Able-series space vehicles; and a low-thrust multi-start space engine for maneuverable satellites @ On this 
foundation of inventiveness STL continues to broaden in scope, translating creative concept into accomplishment for Space Tech- 
nology Leadership @ Outstanding scientists and engineers seeking such an environment are invited to investigate opportunities 


available at STL. Resumes and inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. pe. o. Box 95004, Los ANGELES 45, CALIFORNIA 


Los Angeles * Santa Maria * Edwards Rocket Base « Cheyenne Cape Canaveral * Manchester, England * Singapore * Hawaii 
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SCANNING \ WHAT’S NEW (Continued from page 13) ——_________—_—_- 


TIROS PREDICTS A TORNADO-NASA’s weather satellite, TIROS 
I, orbiting some 400 miles above the earth, has photographed an isolated 
mass of tornado-producing clouds. The tornado is one of the smallest and 
most dangerous of storms, its cloud mass covering a very small area. Weath- 
er Bureau satellite meteorologists hasten to add that this discovery must 
be considered a stroke of luck. Not every isolated cloud mass seen from 
satellite vehicles will warn of impending severe weather; however, detec- 
tion of such masses, when considered with other meteorological informa- 
tion, will help forecasters to recognize and pinpoint impending small-scale 


severe weather situations. 


X-15 — FIRST LOOK AT THE REAL THING — Instrumentation of 
the X-15—not a model, but the real thing—will be shown at the ISA Ex- 
hibit in the New York Coliseum, September 26-30. This will be the nation’s 
first chance to see the rocket-powered aircraft that has flown man higher, 
and at faster speeds, than ever before in history. 


FORD MEASURES ENGINE RPM WITHOUT HOOKUPS -— New 
1960 Fords emerging from the final assembly line at the Rouge Plant are 
undergoing RPM adjustments without any direct connection to the engine. 
Four roll test stands equipped with remote RPM indicators read speeds by 
picking up magnetic field radiated by the engine’s ignition coil. The sys- 
tems, designed and built by William Christensen & Co., replace the time- 
consuming and often inaccurate method of connecting directly to one of 
the spark plugs to measure RPM. 


NEW TECHNIQUE FOR LIGHT BEAM MODULATION-Deve'l- 
opment of a new technique for high speed electro-optical modulation of 
light beams in space or under rugged environmental conditions has been 
announced by Electro-Optical Systems, Inc. Key to this technique, called 
a “stressed plate shutter’ was described in a paper given at the annual 
symposium of the Society of Photographic Instrumentation Engineers. 
Modest voltage requirements of the “stressed plate shutter” — about 3000 
volts as compared to 35,000 volts in a Kerr cell modulation device, make 
it suitable for use in applications where voltage is critical. The shutter is 
capable of providing large aperture exposures at speeds as fast as 100 mi- 
croseconds with an indefinite exposure limit. 


SOLID STATE PRESSURE TRANSDUCER -— A new kind of solid 
state pressure transducer that combines the best overall characteristics of 
both strain gage and potentiometer-type transducers but has the inade- 
quacies of neither has been introduced by Fairchild Controls Corp. It uses 
a semiconductor strain gage sensor, possesses extraordinary accuracy and 
environmental capabilities, and produces a high-level d-c output signal 
that eliminates the need for impedance-matching or signal amplification. 
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Every industry has its pacemakers, who, through superior 
engineering know-how and application, build a reputation 
for unexcelled product quality and customer service. 
Today, Thermo Electric Co., Inc. is setting the pace, and 
has the reputation for high quality standards in tem- 
perature measurement equipment. 


Why Should You Insist on Thermo Electric Quality 
Temperature Measuring Equipment? 


— Because every piece of Thermo Electric equipment 
is guaranteed to give you sensitivity, fast response 
with consistent accuracy over a longer useful life. 
In all system components—indicating, recording, con- 
trolling instruments, monitors, wire, connectors, thermo- 
couples, etc.—Thermo Electric maintains high manu- 
facturing and quality standards. Basic materials and parts 
are subjected to intensive field and laboratory testing 
before being selected for use in Thermo Electric products. 
Even in packaging, there is no compromise with quality, 


CIRCLE NO. 
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since that. one departure could nullify all previous controls. 
This emphasis on quality pays dividends to you! They 
are—improvements in your product or service quality 
level, fewer rejects, lower manufacturing costs, lower 
maintenance and replacement costs. 

In addition, all Thermo Electric’s energies and engineer- 
ing skills are devoted to one cause—dependable, long- 
lived accuracy in all temperature control products. 
When next you need temperature measuring equipment 
designed for higher performance standards—greater capa- 
cities—you can, with confidence—use Thermo Electric. 





Thermo Electric :.v. 


SADDLE BROOK, NEW JERSEY 
In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 
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. leakproof butt joints 
shortest tube bends 


saves space 


holds pressures to 75,000 psi 
temperatures to 1400 degrees 
withstands extreme vibration 





THE MOST VERSATILE TUBE FITTING YOU CAN USE! 


Patent No. 


recog- 


Now it’s official, U. S 
2,934 362 
nizes seven claims for the only true 
butt joint tube fitting on the market. 
Imperial Hi-Seal is available in a 
variety of types that meet unusual 
pressure, temperature, vacuum and 
vibration cond ions. And Hi-Seal 
allows bends closer to the fitting, 
making possible more compactness 
than before 
saves tubing. All this plus make 
and-break convenience 

Here are some of the variations 
that make Hi-Seal so versatile 


just issued 


ever saves space, 


FILTER TEE. A 
highly efficient, eas 
ily installed blow 
off type filter with 
sintered wire ele 
ment. Standard fil 


tration rating of 5 





dust and impurities 


filt-~* 


gases for 


microns 


from instrument 


accurate 
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in chromatograph 
analyzers, 


readings. For use 
analyzers and other gas 
separation of water particles from oil 
and for activated 


instruments 


protection of air 


BRAZE-SEAL. With 
stands pressures 
and temperatures 
that previously re 
quired a welded 
joint. Special alloy 
brazing rings for 


high as 





1400°F 


temperatures as 


THERMOCOUPLE. Provides the advan 
tages of higher pressures and tempera 
tures, plus the pos 
itive make-up ob 
tainable with Hi 
Seal fittings. Also 
available with Tef 
lon sleeve to permit 
readjustment to 
any depth 





The most effective port 


DURA-TITE. 
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seal for tube fittings 
No seeping — even 
at pressures up to 
20,000 psi. With 
stands higher tem 
peratures than O 


Rings 


furnished in 


Hi-Seal 


steel, stainless, brass and aluminum as 


fittings are 
stock items — also titanium, tantalum 
Monel, Penton, Teflon and other met 
Available 
in acomplete range of styles and sizes 

Hi-Seal proof that 
Imperial is the company with a habit 


als and plastics to order 


offers further 


of leadership 


IT’S IN THE BOOK 
Comprehensive data is 
furnished in the new 
Hi-Seal Catalog No. 3108 
— the catalog that 
serves aS an engineer's 
handbook as well. Send 
for your copy today 





¢ W. Howard Street 
a | 


af 


THE IMPERIAL BRASS MFG. CO 
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Sohio installs central Lectrodryer 
for plant’s instrument air 


The BWC-750 Lectrodryer shown above is serving the fluid catalytic cracking 
unit at Standard Oil Company (Ohio) in Lima. Replacing two smaller units, 
it delivers air at -100 F in a volume well ahead of maximum demand. Now 
there’s no chance of instrument failure because of air-line freezeups, no rust 
or mud to clog instrument port 

and other processing plants, small dryers have often been 


In refinerie 
near the operations they serve. This meant 


placed at outlying location 
many dryers to service and the possibility of 
freezeups between the air compressor and 
dryers. Many of these smaller dryers are being 
replaced with single, large Lectrodryers, able to 
dry all the air a plant uses 

Case history sheets describing drying opera 
tions involving a few cubic feet of air per hour 
or thousands — drying other gases or organic 
liquids — will be sent at your request. Tell us 
your drying problem and we'll recommend dry- 
ing methods and equipment. Write Pittsburgh 
Lectrodryer Division, McGraw-Edison Com 
pany, 356 32nd St., Pittsburgh 30, Pa 
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MPANIES 


ON THE MOVE 








Mergers 


Daystrom will exchange a 
number of its shares for the out- 
standing stock of Wiancko Engi- 
neering Co. 

Bristol has acquired Hanson- 
Gorrill-Brian, Inc., Glen Cove, 
New York 

Wiley Electronics becomes : 
subsidiary of Giannini Scientific 
Corp. 

Ampex Corp. and Telemeter 
Magnetics are discussing a mer- 
ger, with Ampex the surviving 
company. 

Reliance Instrument Manufac- 
turing Co. has been purchased by 
Electro-Mech Corporation. 

Arnoux Corporation has ac- 
quired Telemetrics, Inc. 

Miniature Precision Bearings, 
Inc., has acquired Carter Engi- 
neering Co. 

Hiller Aircraft and the Electric 
Autolite Company are negotiat- 
ing a merger. 


New Companies 


Space Age Industries, Inc., re- 
search and production of electro 
mechanical instrumentation, 1773 
Sichel St., Los Angeles, Calif. 

Startling Corporation, medical 
and scientific precision instru- 
ments, 2047 Sawtelle Blvd., West 
Los Angeles, Calif 

A. T. Parker and Associates, 
electronic engineering consult- 
ant services, 5909 Melrose Ave., 
Hollywood 38, Calif. 


Name Changes 


Brooks Rotameter becomes 
Brooks Instrument Co., Inc. 

Bausch & Lomb Optical Com- 
pany changes to Bausch & Lomb, 
Inc. 

Thermo Electric Manufactur- 
ing Company switches to Therm- 
olyne Corporation. 

Babcock Radio Engineering, 
Inc., becomes Babcock Electron- 
ics Corp. 

Hughés 
Systems Group 
Aerospace Group. 

Western Electric renames its 
Radio Division the Defense Ac- 
tivities Division. 


Aircraft’s Airborne 
becomes the 
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A fourth outstanding instrument has joined the 
Honeywell Visicorder family— the new Model 1406 


an efficient, dependable direct -recording oscillograph 


capable of recording up to six simultaneous dy 


namic functions and producing immediately read 
able permanent records without inks, styli, heat 


powders, or chemical processing 


Designed to take full advantage of the ultra-violet 
Visicorder principle, the 1406 provides today’s most 
advanced recording method at an extremely reason 
able price. For only $1845, you can own a complete 
six-channel Visicorder, including galvanometers 
grid line system, and built-in timer, while a two 
channel model is available for just $1255. Because 
it is less complex than other Visicorder models, the 
1406 greatly reduces the per-channel cost of acqui 


ing and recording data. 








FEATURES AND SPECIFICATIONS 
MODEL 1406 VISICORDER 


Now, for the first time, users whose recording requirements lie in the middle fre 
quency range may obtain genuine Visicorder performance without paying a premium 
for more sophisticated equipment. Depending upon the galvanometers you choose, 
the 1406 will record variables with frequencies as high as 200 cps, making it the ideal 
instrument for the majority of applications as found in normal laboratory testing 
and evaluation. The 1406 is easily tailored to your individual needs; it may be 
ordered with a choice of galvanometers and record drive speeds, and is available with 
or without grid line and/or timing systems. In addition, the new Model 1406 pro 
vides many user economies—among them, negligible lamp replacement costs and 
lower power consumption—than upper frequency range instruments 

Use the 1406 for circuit analysis for current studies for a near-infinite 
number of other applications which you will discover for yourself. As with all 
Honeywell Visicorders, the 1406’s usefulness and versatility are limited only by the 





magination of the user 


GALVANOMETERS— Choice of two natural frequencies: 42 or 330 cycles. L42-700 
12 cycles; flat within 10% to 25 cycles; sensitivity 30 ua/in + 10%; linearity within 
»%% of full scale deflection (6” peak to peak maximum; 4” single deflection); damping 
resistance 700 ohm; coil resistance 250 ohm; maximum current 40 ma; may be 
operated at 500v above ground. L330-120—330 cycle; flat within 10% to 200 cycles; 
sensitivity 700 ua/in + 10%; damping resistance 120 ohm; coil resistance 800 ohm; 
maximum current 30 ma; other specifications same as L42-700 

BANK—Standard C-type magnet in simple adjustable mount. Dummy filler required 
for use with less than 6 galvanometers; adjustable reference trace optional for either 
end of bank 

Recorp ParER—6" x 100’ (standard base) or 6” x 150’ (thin base). Uses all popular 
direct-recording papers 

Time Lines (Optional Flashtube system; instant warm up, no parallax. Full width 
lines at intervals of 1, .1, and .05sec., 1, .1, and .05 min., or 1, .1, and .05 hr., depend 
ing on choice of record speeds 

RECORD SPEEDS— Standard: 25, 5, 1 and .2” /sec. Also available: 25, 5, 1 and .2” /min.; 


25,5, 1 and 2” /hr.; 100, 50, 25 and 5mm /sec 





Grip Lines (Optional)—Choice of inches or metric. .2” spacing; every 5th line 
heavier for inch ranges; 5mm spacing with every other line heavier for mm ranges 
WRITING SPEED—to 3500" /sec.; Static TRACE WipTtTH—.03"; OpricaL LEVER 
30cm (11.8"); RECORDING WipTH—6”" maximum; LAMP 70 watt incandescent; 
LAMP Lire—rated 100 hrs. in high intensity position; INTENSITY CONTROL—two- 
position “‘high’”’ or ‘“‘low’’ switch. 

POWER REQUIREMENTS— 105-129v AC, 60 cps 200 watt; OPERATING TEMPERATURE 
32° F to 135° F; Humipiry—98%; ALTITUDE—to 10,000 feet; DIMENSIONS 
9” x 9” x 12”; WEIGHT— 25 lbs. 


NOW-A VISICORDER FOR EVERY RECORDING NEED 


Model 906 Visicorder—906B-1, 14 chan- Model 1108 Visicorder—24 channels from Model 1012 Visicorder—36 channels from 
nels; DC to 5000 cps; 906B-2, 8 channels; DC to 5000 cps on 8” paper. Many auto- DC to 5000 cps on 12” paper. The most ver- 


DC to 2000 cps. Both on 6” paper matic convenience features. satile recording oscillograph ever made. 





Write for your free copy of the 36-page Visicorder Applications Manual, a comprehen- 
sive, detailed guide book to many varied uses of the Visicorder. 
For further information, including detailed price and delivery data, write 


MINNEAPOLIS-HONEYWELL REGULATOR CO. + INDUSTRIAL PRODUCTS GROUP 
Heiland Division, 5200 East Evans Avenue, Denver 22, Colorado 


ANOTHER DIAMOND JUBILEE PRODUCT al FROM HONEYWELL H Qudustial Predicts. Croup 








4 
Here your chance to be a big fish in a small pond not that our company is too mall ius just that we're not so large 
and over-organt ed that the indir idual and his ‘ forts are subme reed im a mass of humanity and a welter of pape ru ork 


Our Business 


There is ample ¢ lhow room for the truly creative man to assume a significant role in such broad product fields as medical 
research instruments precision electrical and electronic components analytical instruments for laboratory and process control, 
high spee d data a quisition and processing systems sophisti ated electronic test equipment analog ¢ omputers and related 


analog and digital peripheral equipment Immediate openings nou available in Southern ( alifornia and San Francise 0 Bay area 


Pick Your Spot 


PROCESS ENGINEERING @ SYSTEMS ENGINEERING © PROJECT ENGINEERING 
CIRCUIT DEVELOPMENT e@ ELECTRICAL COMPONENTS 
TECHNICAL MARKETING e® SYSTEMS DESIGN @© INSTRUMENT DEVELOPMENT 
SYSTEMS EVALUATION & MODULARIZATION 


Next Step... 
To discuss one of these openings in detail, call Mr. Roy Holm in New York City September 26 thru 30, at PLaza 3-5180 or write 
to Professional Employment Coordinator, Beckman Instruments, Inc 2500 Fullerton Road, Fullerton, California 
BECKMAN INSTRUMENTS, INC 
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THE THOMPSON -RAMO-WOOLDRIDGE PRODUCTS COMPANY 
a division of Thompson Ramo Wooldridge Inc. 
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THE RW-300 

IS THE ONLY 
FIELD-PROVED 
DIGITAL CONTROL 
COMPUTER 

FOR INDUSTRY 





The RW-300ha yged 173,000 hour 
f on-line operation more tnar x 
times aS many as logged by all other 
industrial digital control computer 
combined. The solid-state RW-30 
computer is providing outstanding 
performance with better than 99 

reliability in a diversity of around 


the-clock applications 





In chemical plants and oil 


refineries, it is increasing yields and 
reducing costs. It is offering 
increased efficiency and safety for 
the operation of blast furnaces and 


the generation of electric power. It 

bringing new techniques tothe mar 
ufacture of cement, to the control of 
air traffic, and to the productior 
testing of aircraft, missile, and elec 


tronic component 

More important, the RW-300 is the 
only digital computer that has been 
trusted to ‘‘close the loop” in fully 
automatic industrial installatior 
That is why more and more com 
panies are specifying the experi- 
enced systems engineering and 
field-proved equipment of The 
Thompson-Ramo-Wooldridge Prod 
ucts Compar y, the pioneer and 


leader inindustrial computer control 


For further information on the 
RW-300 and the a ated engi 
neering services, ¢ 3] Mr 


Raymond E. Jacobs 
Marketing 
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U.S. vs European Wages 


European wage costs in manu- 
facturing industries still trail 
average U.S. levels, according to 
a new study by the French Na- 
tional Institute of Statistics and 
Economic Studies recently re- 
ported in Chase Manhattan’s 
“Report on Western Europe.” 


The U.S. average hourly wage 
is $2.68, compared with $1.08 for 
Sweden, which has the highest 
average wage in Europe, and 
with 57¢ for The Netherlands, 
which has the lowest. 


In the mechanical and electri- 
cal manufacturing industry, the 
highest hourly wage, in Belgium, 
is 85¢. The United Kingdom is 
next with 82¢; France and West 
Germany follow with 76¢. For 
Italy the average is 66¢ and for 
The Netherlands, 58¢ 


The “Report” warns, however 
that wages are only one factor 
in cost analysis. Other factors 
can send overall unit costs above 


U.S. levels. 


For example, hourly wage data 
may understate actual labor 
costs. The U.S. worker is sup- 
ported by more capital equip- 


Europe at Our Heels 


European instrumentation tech- 
niques are rapidly approaching 
engineering methods currently 
in force in the U.S., according to 
Herman Schaevitz, president of 
Schaevitz Engineering. Just re- 
turned from a European tour, 
Schaevitz predicted, “Europe, 
principally France and England, 
could conceivably pull even with 
the U.S. in engineering skills in 
five years. 


“In the field of instrumenta- 
tion, principally industrial con- 
trol, European manufacturers 
formerly have been hindered by 
an economy based on calculated 
growth as opposed to mass pro- 
duction. 


“The increasing emphasis tow- 
ard mass production techniques, 
the complete dependence on U.S 


ment which increases the amount 
of work he can do in an hour 

Other costs, such as for raw 
materials, fuel, power and con 
struction may be higher than in 
the U.S 

Then, too, the trend is toward 
higher wages. Wages are rising 
at a faster rate in Europe than 
in the U.S. Between 1950 and 
1958, wages in the Common 
Market countries went up an 
average of almost 8% a year, 
compared with about 5°% in the 
U.S. When these rates are ad- 
justed for changes in the cost of 
living, the spread in real wages 
is smaller about 4 a year 
for the Common Market coun- 
tries compared with 3% in the 
U.S. Germany and France had 
much higher real wage increases 
than the Netherlands and Italy 

European labor unions are be- 
stirring themselves in the direc- 
tion of collective bargaining, 
building up pressure at a time 
when unemployment is at a post- 
war low 

European wage rates’ will 
probably continue to rise, ac- 
cording to the “’Report,” but it 
will be a long time before they 
approach U.S. levels 


testing and production devices, 
and the willingness to skip in- 
termediate stages in their elec- 
tronics development, is helping 
to close the gap between us very 
rapidly.” 


U.S. Firms Abroad 


Thompson-Ramo-Wooldridge 
will manufacture and sell its 
RW-300 digital control computer 
in the European Common Mark- 
et through a newly formed corp- 
oration headquartered in Paris, 
Compagnie Europeenne d’Auto- 
matisme Electronique 


Litton Industries and Kobe 
Kogyo Corp., Japan, have signed 
an agreement establishing a 
working relationship in the mic- 
rowave and other electron tube 
fields 
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\Vorsatell 


is the word for these 


SINGLE SEATED CONTROL VALVES 


° High Capacity 











* High Allowable Pressure Drops 


° Wide Selection of Reduced Capacity Trim 


The new line of Mason-Neilan 20000 Series Control Valves provides the most versatile 
single seat design available. They have an unusual combination of premium features 


that suit them for a wide range of applications, including viscous fluids and slurries. 


Two inch, 600 fb. body with full capac 


24 ISA. Journal See Masoneilan Exhibit at the I. 









































High Capacity ... top guiding, unrestricted stroke and trim size is maintained in order 
seat ring area, body and plug contours pro- to provide the strongest possible plug tip, 
vide greater capacity than most top-and- particularly in hard, brittle materials 
bottom-guided double seated valves of com- 


parable sizes. Wide Selection of Mate rials ... the design 
of body and plug permits the use of suitable 
High Pressures and Pressure Drops... special materials to meet severe operating 
high capacity is attained with minimum seat conditions. 
ring areas, resulting in less unbalance force, i= 
permitting higher pressure drops. Heavy Suitable for Slurries . . . body and plug 





contours (plus the fact that no bottom guid- 
ing is required) make these valves suitable 
for viscous fluids and slurries. 


guiding throughout full stroke results in a 
minimum of unsupported plug length and 
allows high pressure and high pressure drop 


applications without lateral vibration. Gen- Welding Ends Available .. . the solid-cast 
erous guide surfaces and large plug stems are body allows the use of welding ends. The re- 
sized in accordance with body rating. movable bolted bonnet permits easy (only 
. ° ry ri » 10) 2ak spec ; ‘le: , 
Saft Seat Trim .. . available in Teflon and yne joint to break) inspection or cleaning with 


valve in the line. 





Buna-N. Suitable for static pressures and 
pressure drops up to 500 psi. Actuators Sized to Body Rating ... the 
standard spring-diaphragm (direct or re- 
verse) actuator is sized according to body 
rating, thus minimizing requirements for 
oversize actuators in severe applications. 


Wide Selection of Reduced Capacity Trim 
. . . for those applications where velocity due 
to high drop is a consideration (or where 
future requirements for larger capacity are a 





factor) a wide selection of reduced capacity These 20000 Series are economical to buy 
trim is available and interchangeable in and operate. Look into these many advan- 
comparable valve sizes and ratings (see tages; send for complete details or contact 
table). The proper relationship between your local Mason-Neilan representative. 
| MEIER 
CSET) 
SS CI 





iViason-NeEILAN 


Division of Worthington Corporation 
29 NAHATAN STREET, NORWOOD, MASS., U.S.A. 
Sales Offices or Distributors in Principal Cities in United States and Abroad 


In Canada: Worthington (Canada) Ltd., Mason-Neilan Division 










Available Cv Ratings 
NOMINAL TRIM SIZE 
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SMALLER 


e174 3) 


yet 





with Symmetrical 
Weight Distribution 


Here's 


Line Valve with a 7.5 C,! 


a complete 14” In 


(pneumatic or 
hydraulic), spring-to-open 
or spring-to-close opera- 
tion. The operating method 
can be changed easily in the 
field without extra parts. 


Springless 


Write or call today for com 
plete details on this extra- 
ordinarily compact In-Line 
Valve for on-off or control 
applications. 

OTHER SIZES AND END CONNECTIONS AVAILABLE 


GEORGE 


DAHL 


COMPANY, INC. 
86 TUPELO STREET 
BRISTOL, RHODE ISLAND 
CLifford 3-9500 
VALVES AND CONTROLS FOR THE 


COMMUNICATIONS, PROCESS 
AIRCRAFT AND MARINE INDUSTRIES 
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SCANNING 


COMING EVENTS 





Research Methods and Instrumentation 
Symposium 


The 10th Annual Symposium 
on Recent Developments in Re- 
search Methods and Instrumen- 
tation and Research Equipment 
Exhibit will be held October 3-7 
at the National Institutes of 
Health, Bethesda, Md 

At the instrument symposium, 
a score of nationally known 
speakers will present papers on 
subjects of current research in- 
terest in their specialties. Paral- 
leling the symposium, special 
instrument clinics have been 
scheduled by six of the exhibit- 
ing firms to demonstrate the 
research capabilities of their 
newest equipment. 

Concurrently with the sym- 
posium, 120 of the nation’s 
leading makers of scientific ap- 
paratus, sponsors of the research 
equipment show, will display 
examples of the latest mechan- 
ical, optical and electronic de- 
vices for laboratory and clinical 
investigations. 

Dr. James A. Shannon, Direc- 
tor of the National Institutes of 
Health, will open the symposium 
on October 3 at 8:00 p.m. Sci- 
entific meetings will continue 
throughout the week, with final 
sessions on October 6. 

The equipment exhibit will be 
open daily from 11 a.m. to 5 p.m., 
October 4 through 7. 

Instrumentation clinic sessions 
will be held the mornings of 
October 5-7. Manufacturers will 
demonstrate an electronic coun- 
ter, physiological gas analyzer, 
fluorescent microscope, robot 
chemist, recording balance and 
nitrogen analyzer. 

Attendance at this year’s ex- 
hibit is expected to surpass all 
previous records. Some 500 med- 
ical and technical people attend- 
ed last year, coming not only 
from the U.S. but from Asia, 
Latin America, the Near East 
and Europe, as weil. 

Symposium sponsors include 
the Washington Section of ISA. 
For additional information, con- 
tact James B. Davis, National 
Institutes of Health, Bethesda 
14, Md. 

The program follows 


Monday, October 3 


BIOLOGICAL APPLICATIONS 
OF FLUORESCENCE 
Chairman and Introductory Remarks, Dr 
Sidney Udenfriend, National Heart In- 
titute, National Institutes of Health 
Recent Developments in Instrumentation 
for Fluorescence Assay, Dr. C.A. Parker 
Relationship of Chemical Structure to 
Fluorescence, Dr. R. T. William 
Fluorescence of Pyridine Nucleatides in 
Intact Cells, Dr. J. Glenn 


Tuesday, October 4 


INFRARED SPECTROPHOTOMETRY 

Chairman and Introductory Remarks, Dr 
Leopold May, Department of Chemistry 
Catholic University, Washington, D.C 

Near Infrared Spectrophotometry, Dr. EF 
F. Goddu 

Infrared Spectroscopy in the Long Wave- 
length Region, Dr. E. R. Lippincott 

The Application of Polarized Infrared 
Radiation to Polymer Studies, Dr. D 
Staele 

ACTIVATION ANALYSIS 

Chairman and Introductory Remarks, Dr 
W. Wayne Meinke, Department of Chem- 
istry, University of Michigan 

Potentialities of Activation Analysis, Dr 
W. Wayne Meinke 

Neutron Activation Chromatography, Dr 
A. Benson 

Recent Advances in Activation Analysis, 
Dr. G. W. Leddicotte 


Wednesday, October 5 


ULTRACENTRIFUGATION 
& ELECTROPHORESIS 

Chairman, Dr. Gerson Kegeles, Depart- 
ment of Chemistry, Clark University 

Moving Boundary Behavior of Diffusing, 
Chemically Reacting Systems, Dr. J. L 
3ethune and Dr. G. Kegeles 

Rapid Determination of Molecular Weights 
by Equilibrium Ultracentrifugation, Dr 
D. A. Yphantis 

Measurement of Sedimentation and Diffu- 
sion Coefficients in Impure Prepara- 
tions by Biological Assay, Dr. R. Trout- 
man and Dr. S. S. Bresse, Jr 
RECENT ADVANCES IN MICROSCOPY 

Chairman and Introductory Remarks, Dr 
Oscar W. Richards, Research Depart- 
ment, American Optical Company 

Optical Systems for Microscopy, Dr. H. W 
Zieler 

Microscopy for Experimental and Quanti- 
tative Studies on Living Cells, Dr. M. J 
Kopac 

Fluorescence Microscopy, Dr. F. B. John- 
son 


Thursday, October 6 
MEMBRANE ELECTRODES 
Chairman, Dr. Alfred M. Pommer, U. S 
Geological Survey, Washington, D. C 
Permoelective Membranes, Dr. K. Sollner 
Cation Sensitive Glass Electrodes, Dr. G 
Eiseman 
Multilayer Membrane Electrodes, Dr. H. P 
Gregor 


(Please Turn to Page 28) 



































DESIGNED FOR RELIABILITY THROUGH 
DAYSTROM-WESTON “"UNITIZED” CONSTRUCTION 








DAYSTROM-WESTON RECORDER 
HANDLES 2 TO 24 POINTS—WITH 
EASY INTERCHANGEABILITY 


Proven in service by industry, the Model 6702 multi-point 


recorder accommodates up to 24 points in a single pact unit 
Number of points can be changed quickly, Accuracy is within 


0.25%. of span o1 025 mv on potentiometer 
Vodel 6702 features simplicity of design and performance 
It has replaceable range standards and a plug-in amplifies 
Printing and chart speeds are easily changed. Other advantages 
include the Weston D-PAK which eliminates 
“— standard cells, batteries and standardizing mechanisms 
and a unique printed circuit switch is geared directly 
to the printin head 

4 Model 6702 is 39 smaller than the average multi point 
7 * | recorder, and offers the convenience of rack mounting 
It is designed and manufactured with traditional 
Weston craftsmanship lo provide years ol dependable 
trouble-free service. 
Ask your local Westor representative for complete information 
on this and other Weston instruments for industry. or writ 
a for Catalog 08-101-A. Weston Instruments Division 
Daystrom. Inc., Newark 12, New Jersey 
In Canada Day strom Ltd... 840 Caledonia Rd 
Toronto 19, Ontario. Export: Daystrom’s International Division 


100 Empire Street. Newark 12. New Jersey 






Model 6702 uses full-size chart. Points: 2, 
3, 4, 6, 8, 10, 12, 14, 16, 18, 20, or 24 
Printing speeds: 3 to 60 seconds per point, 
readily changed. Operation: 115 volts, 60 
cycles or 115 volts, 50 cycles 


ali 
DAYSTROM , , incorrorated 


' WESTON INSTRUMENTS DIVISION 
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WIDER CHOICE 
® (Coming vents. from Page 26 


E K (0) R (0) ISA to Co-sponsor 
| Temperature 


NEW POLY-COR Symposium 


A national ymposium- on 
“Temperature Its Measure 











products are first in the field for wide selectior quality... service... new product ment and Control in Science and 
elopment. And the New Poly-Cor is the latest development to make instrument tubing news Industry,” will be held in Co 
lumbus, Ohio, March 27-31, 1961 
It will be jointly sponsored by 
the American Institute of Phy 
sics, the Instrument Society of 
America and the National Bu- 
Request a Dekoron sample today and get full specification data from your local representative reau of Standards 
Dekoron products represent years of experience the instrument field are application 
th the greatest application experience ale This will be the first confer- 
ence of this breadth and scope 
since the New York conference 
on the same subject in 1939. The 
et symposium will be aimed at the 
e fundamentals of temperature 
measurement to complement the 
material in the 1939 volume and 
will provide an authoritative 
blending of papers on the mean- 
ing of the temperature concept as 
well as analytical theory, with 
PLEXIGILITV appropriate emphasis on instru- 
mentation and the engineering 
aspects: thermocouples and ra- 
diation pyrometry in full range 
of temperature. Interests from 
cryogenics to ultra high plasma 
temperature will also be covered 


nt line harnes f exceptional quality with features never before 
2ne for operation at higher 


temperature number ling of tubes for easier hook-up Mylar” vapor barrier lighter 


1 by the company wi 


Lengths 
UP TO 1000 FEET 


Lighter Weight Vinyl Sheath 
EASIER 
INSTALLATION 











Mylar Barrier 
NO PENETRATION 


Al/-Black Tubes 
ULTRAVIOLET 
RESISTANCE 


The symposium is designed to 
present broad fundamental cov- 
erage of the subject for scientific 
and engineering personnel who 
are concerned with temperature 
problems. A_ reference’ book, 
based on symposia material will 
be published. 


New Black Polyethylene 
HIGHER TEMPERATURE 
OPERATION 






General chairman of the Sym- 
posium is W. A. Wildhack, Chief 
of the Office of Basic Instrumen- 
tation, National Bureau of Stand- 
ards. Dr. Elmer Hutchisson, Di- 
rector of the American Institute 
of Physics is vice-chairman 


C. L. Roberson, Manager of 
the Mechanical Research Labo- 
ratory of the Owens-Corning 
Fiberglas Corp., is secretary and 
Dr. C. M. Herzfeld, Chief, Heat 
Division of the National Bureau 
of Standards, is chairman of the 
Number Coding Program Committee. 


CONVENIENCE s 
é‘ Those interested in contribut- 


Pero product ing to the program should con- 

tact Dr. Herzfeld at the National 
Bureau of Standards, Washing- 
ton 25, D.C. as soon as possible 
for details. 


QUALITY * RESEARCH «+ SERVICE 


SAMUEL MOORE & COMPANY 
DEKORON PRODUCTS DIVISION * MANTUA, OHIO 
CIRCLE NO. 94 ON PACE 239 Circle 602 on inquiry card 
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Data-Maste) Ty px 3}, Automatic Data Logger, 
. with standard IBM outp it writer. Economical ae 


Data-Master models avi pi ced from $6,800 up 











(50 wints de ” nding on comple rity. 
/ / / Y¥ 


Now! Low-cost, modular versatility 
in an automatic digital data logger! 


DATA-MASTER"... gives you just the equipment you need. You never have to settle for less... never have 

to buy more... than you require ... and you avoid obsolescence because off-the-shelf modules can be added to fit 
changing requirements. 

Only the Data-Master Automatic Data Logger, in its outstandingly low price 

range, offers you the complete versatility of modular construction PLUS such a 

LL-BRIAN ACQUIRED . : widely useful, widely adaptable array of design features. Look at these features: 

1 COMPANY hov e Data-Master will log any type of variable over any range, such as temperature, 


" BY THE BRISTO Wa pressure, flow, liquid level, pH, humidity, ete. 
’ ; master Corporation i e Flexibility through standard modules for scanning, recording, alarms, ete. 
renamed “The bate a Bristol subsidiary : You select only the modules you need. This forward-looking design makes avail- 
acl firm will operate 4> ae id 1\' able a tremendous variety of optional features, such as: digital clock, digital 
zs WAT ERB! RY on » Wate! ) calendar, print-on-balance device, common alarm switches, alarm annunciator, 
The Brist® ry : multiple-limit alarm system, calibration unit, tape punch, strip-chart recorder, 
is : u in Chain & Hanso! a zero suppression unit, and others. 
‘cl . ang : Glen a iy e Automatically typed-out (or optional punched tape) digital data from up to 
f Mf Gi Le aren means hundreds of points, hundreds of instrument readings. Data is error-free, alway 
“* me ‘ be operal’ : ‘ current, in ideal form for use by accounting, inventory control, process analysis, 
The busi pbsidialy "ore | st research, etc. 
rs thr a4 “The Di a val in the e Logs multiple ranges, from extreme lows to highs. 
s oration” &ne — ond engine e No maintenance problems— Maintenance is simple; can be done by your own 
sam — anil - man. No waiting for a “factory expert.” 
1 | DE nev hsi@e" e Factory assembled and tested unit just plugs in—no kit assembly. 


Write for complete information on Data-Master Automatic Data Loggers. We'll 
be glad to send you literature or discuss your specific problems 


THE DATA-MASTER CORPORATION 


85 Hazel Street, Glen Cove, N. Y. * Phone: ORiole 6-7300 


°o.37 


Subsidiary of The Bristol Company, Waterbury 20, Connecticut 


DATA-LOGGING AND DATA-HANDLING EQUIPMENT + THYRATRON POWER AMPLIFIERS « THYRATRON AND SCR CONTROL UNITS « SERVO AMPLIFIERS 


VISIT THE DATA-MASTER EXHIBIT AT BOOTHS 624-632 AT THE ISA SHOW 
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INSTRUMENTATION NEWS 


News of instrumentation and automatic control in modern industry 


New multi-million dollar plant a ? 


gets Bristol instrumentation 


Bristol Electronic Dynamaster* Potentiometers play a vital 


part in the control set-up for the new fabricating plant of 


Anaconda Aluminum Company at Terre Haute, Indiana 
ihey indicate, record, or automatically control tempera- 
tures in heat-treating, annealing, aging and soaking opera 


tions in a wide variety of furnaces throughout the plant 
Other versatile Bristol Electronic Dynamaster instruments 
measure conveyor speed and function as multiple-zone 
safety-limit controls, 

Comprising 114% acres under one roof, the new plant 
turns out aluminum sheets, extrusions, tubes, ingots, and 
stamped shapes. Permanent records are a big plus in plant 


operation, says the furnace department foreman “When a 


customer has a complaint or praise, we can always check the 


Bristol records. There’s nc guess-work involved anywhere.’ 
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Bristol Electronic Dynamaster* Pyrometers shown here record and control an 
annealing furnace at Anaconda Aluminum Company's new, muiti-million- 
dollar Terre Haute, Ind., plant. This is one of many panels featuring Bristol 
Dynamaster instruments in this ultra-modern new plant. 


Bristol gets ‘‘deep dive diploma” on new Navy subs 


The Navy’s David Taylor Model Basin is using Gilmore Multichannel 
Strain Gage Plotters to assist in verifying the strength of new submarine 
hull designs. Gilmore Plotters, manufactured by Gilmore Industries, 
Cleveland, Ohio, are built around the basic Bristol Multi-point Dyna- 
master. Each new submarine design is tested by instrumenting the hull 
with strain gages and plotting strain vs load (depth). A plot is made at 
sea level and at 50-ft depth increments. A resultant straight-line plot 
for all stress points proves the design sound. 

The USS ALBACORE was the first submarine tested with results plotted 
on these units. The ALBACORE embodies new design concepts which 
have contributed significantly to the spectacular performances of more 
recent atomic submarines. Most recent was USS SKIPJACK. This use of 
automatic strain-recording equipment saves manpower and time during 


the actual dive and in the subsequent analyses of the results. 


Dynamaster* recorders monitor countdown variables 
in Titan missile blockhouse at Cape Canaveral 


A large bank of Bristol Dynamaster recording instruments is prominent 
among the equipment supplied by The Martin Company’s Cocoa Divi- 
sion for this blockhouse for the Titan ICBM at the Air Force Missile 
Test Center, Cape Canaveral. Dynamaster electronic instruments are 
also in other phases of the Titan ICBM program at Martin’s Denver 
Division. Here they are used in the Propulsion Laboratory to check out 
kill parameters during tests, and also with the elevated temperature 


test equipment for aerodynamic flight simulation. 














Electronic, nuclear ceramics development at 
Westinghouse aided by flexible temperature 
control panel 


Bristol Round-Chart Program Controller, Double-Range Con- 
troller, Strip-Chart Recorder and Free-Vane Controller are tied 
into panel patchboard. 

This instrument panel was designed by Westinghouse to give ut- 
most versatility in furnace control at the Ceramic Materials Lab- 
oratory of Westinghouse Electric Corporation, Pittsburgh, Pa. 

Furnaces controlled here are used in development of ceramic 
materials, such as nuclear fuels, thermistors, ferrites, ceramic 
resistors and other speciality ceramics. These range from low- 
temperature (only 1000°F) short cycles to high-temperature 
(up to 3000°F) cycles involving three soaks over a 72-hour 
period. Bristol instruments are playing an ever increasing role 
in modern basic and industrial research. Make sure you have 
full details before you purchase another instrument for lab use. 


Dynamasters record vital data 
on new Army reactor 


World’s first mobile self-contained nuclear power plant and-first 
U. S. gas-cooled reactor for generating power—these are the 
dual aims of the Gas-Cooled Reactor Experiment Program 
(GCRE-1), being carried out at the National Reactor Testing 
Station, Idaho, for the U. S. Army and U. S. Atomic Energy 
Commission by Aerojet-General Nucleonics. 

Bristol Dynamaster Potentiometer and bridge instruments 
have been selected by Aerojet-General, prime contractors and 
builders of both the reactor and its control stations, to record 
Vital reactor data. °.5 





An Electronic Dynamaster’ 
Potentiometer for every application! 


Single-pen, two-pen, and multiple-record (up to 24 points) 
strip-chart instruments. 

One- and two-pen round-chart recorders, 

High-speed recorders (0.4 second). 

X-Y recorders. 

Extended range recorders. 

Adjustable span and zero recorders. 

Miniature 3-inch strip-chart recorders and indicators. 
Electric and pneumatic controllers in both strip- and 
round-chart models—all types of control action and as 
time-program control. 

Laboratory recorders—unmatched versatility for short- 
run testing. 

Telemetering transmitters. 

Drum-type precision indicators. 

Multi-bank recorder—will accept up to 200 separate in- 
puts and record them on 12-inch wide strip chart. 
Selectomatic multiple point recorder that allows rapid 
changing of the number of points recorded. 

Most models are available in case that fits standard 19” 
relay-rack without modification to instrument or rack. 











— 





TECHNICAL DATA 


Extensive technical data on 
any Bristol instrument is 
yours for the asking. And, if 
you have special or unusual 
problems, our applications 
engineers will be glad to talk 
them over with you. 

Write: The Bristol Com 
pany, 129 Bristol Road 
Waterbury 20, Conn 


*7. M. Reg. U.S. Pat. Off 


BRISTOL 


for improved production through 
measurement and contro! 


AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 


COME IN AND SEE US AT BOOTHS 624-632 AT THE ISA SHOW 
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A new concept in design makes possible the 
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BOOTHS 1218-1226 


Write Today for Complete Information 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... 








Type 3560 
VALVE "y 
L-CSLTLICINEL 


FISHER \ | 


Assured product performance 
through DYNAMIC ANALYS/S engineering 


Application of mathematical techniques of de It has provided the V/P with the following 
sign to pressure control systems has enabled combination of characteristics and performance 
Fisher to completely eliminate guesswork in the ...unobtainable in any other type of valve 
development of the new V/P valve positioner. positioner 

SMALL ANI OMPACT...only 6%” wide and 834” high (with gauges ) 

CONVEN/ENT ( MENT... valve stroke and zero adjustment readily accessible and easy 

to make 
Pi RAF ...no parts change whatsoever is required for split range operation 
EASILY EVE! . reversed by simply moving flapper arm from one beam quadrant to the 


Opposite quadrant 


CHARACTERIZE! MM offer wide flexibility in valve characteristics 





PERFORMANCE DATA 





Hysteresis, (Average).. ‘ 0.0012" Stroking Speed 0.37 in/sec 

Linearity as required. Change cams Air Consumption 10 standard 
to obtain desired characteristics Break Frequency 5% of 

Sensitivity 0.14 p.s.i instrument pressure range 3.0 cps 

Resolution Sensitivity 0.002 p.s.i Break Frequency 3% of 

Repeatability ‘ 0.0003" instrument pressure range 4.6 cps 








The above performance data was taken from laboratory tests on a type 6 


diaphragm actuator, Size 40, with 11” travel. Instrument range 3 to 5 p.s.i 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / Rochester, England 





.. CHANGES ARE IT'S ORO y>TE —————EE 








S/ 7880 
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TubeXperience 
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SUPERIOR—vast storehouse of “‘tubeXperience’’ for producers 
of measuring, indicating, recording and control devices 


With a broad background of experience in producing 
small-diameter metal tubing to extremely close toler- 
ances, Superior offers instrument makers a wide variety 
of materials, metallurgical competence, and manufac- 
turing skills thatesave trial and error in the design 


stage, besides time and cost in production. 


Supplied in over 120 analyses, Superior Tubing is used 
in virtually every type of measuring, indicating, record- 
ing and control device. Wherever it is used, the chances 


are that some special property required for the appli- 


34 ISA. Journal 


cation was met from Superior’s vast storehouse of 


“tube X perience.” 


Bulletin 380, ““Specialty Tubing for Industrial Instru- 
mentation,” gives application data, required character- 
istics, materials usually specified, range of sizes, 
tolerances, and other pertinent information on the 
many types of specialty tubing produced by Superior 
for the instrument maker. Send for your copy today. 
Superior Tube Company, 2015 Germantown Ave., 


Norristown, Pa 








Capillary ID size checked under 100x magnification 


yet this critical inspection is only | of 3 used to prove a 
ID of Superior capillary tubing. In checking the ID size Sy ‘i 
of capillary tubing we don’t rely on only one reading . PL 
from our inspection microscope, we require four. Then rr ; § 
we double-check in two other ways—with a relatively RL SIN ba 
simple plug gage; and a comprehensive flow inspection * . - 7 | 


to ascertain the average ID. 





750,000 flexures without failure 


but not an unusual record for bellows formed from 
Superior thin-wall tubing. Thin-wall tubing of bellows 
quality—usually under .010 in. max. wall thickness and held 
to a tolerance spread of only one-thousandth inch—requires 
the skills and facilities of specialists. It must be extremely 
ductile—forming pressures can run as high as 5000 psi; 
brazing can subject it to temperatures up to 1800°F; it must 
be free of carburization, dents and pickups. We maintain 
qe necessary production standards, employ unique handling 
procedures, use special controlled-atmosphere furnaces. 





Rx for accurate indication of pressure and temperature 


—Bourdon tubing by Superior. The tubing from which 
Bourdon elements are made must be free of carburiza- 
tion or decarburization, rough or corroded surfaces, 
and variations in wall thickness. It must have good 
corrosion and drift resistance, also low hysteresis. It 
must have the extra qualities that permit fabrication of 
Bourdon elements that are interchangeable in the field 
with maximum cause, and with only linkage adjustment 










/ 


/ 





4 


Ze, For protection of the equipment and processes it serves 


Y, 

—_ tubing for thermocouple sheathing must be clean. Tubing 
with an unusually clean, smooth ID and produced to extremely 
close tolerances is a prime requisite for sheathing ceramic-pack 
thermocouples. Also it must be adaptable to temperature 
extremes (—300 to +2100°F), have high scaling resistance 
and resistance to shock, fatigue and corrosion. To assure 

a ID cleanliness, Superior recently established a new specifi 


cation covering this important requirement 


Syoeriar (ube 


4/1 analyses .010 in. to ¥% in. OD—certain analyses in light walls up to 2'%y in. OD 


West Coast: Pacific Tube Company, Los Angeles, California » FIRST STEEL TUBE MILL IN THE WEST 
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RCA-110 Industrial Control Computer 
RCA-130 Industrial Data Transmission Link 
RCA-150 Industrial Data Analyzer and Recorder 


rom RCA... 


3 NEW Electronic Systems that 
Advance Industrial Automation 


. With capabilities that range from simple automatic monitoring and 
recording to complete real-time computer control of a complex “auto- 


mated” operation over a wide geographical area, 


Specifically designed for industrial applications and environment, the 
RCA-110 Industrial Control Computer System provides around-the-clock 
operating reliability, highest arithmetic speed and lowest cost installation. 
One megacycle, solid state circuits are conservatively operated. Optional 
sizes of random access core memories for working storage are combined 
with magnetic drums for bulk storage to provide greatest speed and 
desired memory size at reasonable cost. All options program-compatible 
with each. Easily expansible in field. Automatic priority program interrupt 
increases operating efficiency, permits continuous automatic self checking 
and enhances programming ease. Accepts binary or decimal data. 24 bit 
word length. One or two address. Seven index registers. Seventy-one 
instructions. Addition time, including access—56 microseconds. Strong, 
dust-tight, industrial housings are internally air conditioned. Slide-out 
chassis and built-in maintenance control panel permits fast front-of- 
cabinet maintenance. 

RCA-130 Industrial Data Transmission Link removes the limitation of 
distance in an automatic monitoring or control system. Provides reliable 
on-line, real-time, telemetering, alarming and remote control signal 





transmission of analog or digital information via wire or radio, one-way 
or two-way. 100°, parity check of digital information. 100°, continuity 
check of communications circuit. Frequency shift tone keying. Frequency 
multiplexing or time sharing of channel as desired. Remote reports may 
be self-initiating or centrally sequenced. Low power requirements. Appli- 
cation engineered from standardized modules to completely fulfill specific 
requirements at minimum expense. Operates with RCA-110, RCA-150, 





or custom display and supervisory operating console. 


High-speed, automatic monitoring and analysis of process and production 
status is provided by the RCA-150 Industrial Data Analysis and 
Recording System— plus computational capability for summarizing, aver- 
aging, totalizing and linearizing. Automatic alarms of process malfunc- + 
tions. Accepts up to hundreds of inputs at a rate up to 1,000 points per 
second, with programmed or sequential scanning. Provides outputs for 
display panel, punched paper tape and typewriter, with provision for 
automatic standby. Display log format and speed to purchaser’s specifi- 
cation. Internal, analog-to-digital conversion. All solid state circuitry, pack- 
aged for industrial environment, with optional internal air conditioning. 


For special industrial control problems, Custom Systems can be supplied 
to fit your exact needs. 


and Control Systems are available with 


RCA Industrial Monitoring 
Foxboro instrumentation. 








Phe Most Trusted Name For detailed information on the capabilities of RCA advanced Industrial 
in Electronics Control Systems, consult your nearest Foxboro representative, or write 

Industrial Computer Systems Department, Electronic Data Processing 
RADIO CORPORATION OF AMERICA 


Division, Radio Corporation of America, 21 Strathmore Road, Natick, 
Massachusetts. 
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. ) é Better SEALING than a GLOBE oe 
but, unlike globes, FLO«BALL gives zero leakage . . . in both 
directions without seat distortion . . . closes easily without massive 
Operators . . . gives more than twice the flow . . . and the fastest 
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action of any valve made. 


Better RELIABILITY than a PLUG... 
but, unlike plugs, FLO*BALL never needs lubrication . . . never 
freezes, never leaks, requires no maintenance . . . yet it has 


greater flow capacity than any plug . . . and the lowest torque 
in the industry. 


FLO-BALL does it...and does it better! 


Hydromatics, Inc. 


LIVINGSTON, NEW JERSEV 


-— aa - 


Bearing-fixed FLO* BALL valves are stocked with flanged or screwed ends, full or reduced 
port, in standard sizes from Ye” to 10”. They are made to standard ASA dimensions in 
carbon steel and 316 stainless steel. 


Gentlemen: 
Perhaps your bearing-fixed FLO*BALL valves can fill my applications. | require valves 


ee ns aR ‘ 
in these sizes~ 


I now use ball valves in these sizes ; iii 
PLEASE: [|] Have salesman call [] Send technical data 


My name__ aes ' sensi 
Company name 


Address. 
City cas nnttisiga aah cssica lier ciecladide 
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‘| Reduce mutta COSTS... .. uy vane tower volves 


® 
3 per system. FLOeBALL valves are used in place of gates, globes, 
or plugs. 


7), Reduce inventory costs « « « by standardizing 


redu Ces on one type valve for all applications requiring gates, globes, 
or plugs. 
v0 if if 33, Reduce maintenance costs... 


the FLOeBALL high reliability means less maintenance . . . no 
lubrication, no freezing, positive sealing. The top loading and 
replaceable seat reduces overhaul and start-up costs. 


- = - FLO*BALL VALVE 
valve costs Principles of Operation Secs Gell < nae aa 


In the bearing-fixed FLO+BALL 
valve all pressure forces exerted on 
the ball are transmitted to low-fric- 
tion bearings. The pressure balanced 
seat results in a sealing force which 
is designed to insure positive sealing 
without seat distortion, and to min- 
imize seat-resisting frictional forces. 
The combination of these low fric- 
tional forces accounts for the ex- 
tremely low ope.ating torque. 
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Livingston, New Jersey 











There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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Communicate in confidence with 


GREATER ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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FROM SELF-OPS TO INDICATING CONTROLLERS . . 


Sure Control at Low Cost 
...and Quality All the Way! 
















1135 FultroPilot ... for | 1100 Fulfrof® Series... | 1004 Series . . . closest 
positive remote control controls liquid or air tem- temperature control in the 


through air signal to con- | Dera ie conjunction self-ops field. Available in 

trol valve, damper actu- with valves, dampers, etc. 40° adjustment ranges 
if} ator, etc., from fastre- i. stable proportional from —35°F to +425°F. 
|} sponse thermostat. band; wide ranges. (Pius 8 other styles.) 











4990 FultroMatic . . . com- 
plete temperature control 
system in one air-actuated 

control 








4 


NOW WITH NON-BLEED RELAY 





from the rugged simplicity of self-ops to the more compli- 


cated requirements of an indicating controller, Robertshaw 
answers your temperature copbeed cTSs 
PRODU 
PLUS GREAT NEW 


at THE ISA sHOW 
York Coliseum 


PreriicdtiiCc, 








Booth 1211— New 








STR me hmobertshaw temperature and pressure controls 
for your needs. You'll find them shown in detail in Catalog 
A-RU 





MR CONTROLS 


- Robertshaw-Fulton Controls Co. & 


FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 
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SAFETY DEVICE 





Mobile 
Reflectoscope 
Combats 
Train Accidents 


\s the result of a_ costly 
freight-train wreck in 1952, the 
Chesapeake and Ohio Railway 
Company, Huntington, West Vir- 
ginia turned to a new method 
for checking the condition of 
train-axle journals 

The currently used method 
employs a truck-mounted reflec- 
toscope to transmit ultrasonic 
waves into the journal. If the 
waves strike any obstruction 
such as a crack, an echo is re- 
flected back to appear as a pip 
on a cathode-ray tube. The op 
erator can tell not only if a flaw 

present, but also where it is 
located 

All previous testing methods 
involved dismantling the train 
wheels, a slow and expensive 
process and one not conducive to 
performing frequent  inspec- 
tions. Now the new test unit can 
be driven to any axle, where the 
test can be performed with the 
rail car intact 

There are at present 17 mobile 
reflectoscope units in operation 
During a 73-month period, 1341 
cracked or defective journals 
were found in tests on 433,129 
freight cars. Although one faulty 
journal in 323 cars doesn’t sound 
like much, consider that this 
number of cars may very likely 
only comprise 2 or 3 trains. Then 
the probability figure is fright- 
ening. Perhaps the railway com- 
panies need more mobile reflec- 


toscopes! 


Mobile reflectoscope unit. Oscil- 
loscope is built into right fender 
for easy viewing while operator 
holds sensor against the journal. 














TO THE ENGINEER 


who thinks “birds’ nests’ are for the birds... 


AE 
CAN 
DO 


Upset over the fancy wiring your control pack- 
age demands? Relax! AE can turn a bird’s 
nest into a thing of beauty and high reliability. 
The reason is simple: we’ve had years of expe- 
rience wiring complex dial telephone switch- 
boards, to say nothing of little black boxes. 
And we have the techniques down so tidy and 
pat that our assembly and prewiring costs are 
more than likely lower than yours. 

As a beautiful example, take a look at the com- 


pact relay complex illustrated. This custom job is 
designed to do switching tricks over and over 


again without failure. A significant part of its de- 
pendability is structural rigidity. 

AE engineers are also gifted in solving the 
most complex switching circuits in the sim- 
plest and most inexpensive way. Chances are 
they can save you some headaches. 

If you have a control problem, we’d like to 
hear about it. Just write the Director, Control 
Equipment Sales, Automatic Electric, North- 
lake, Illinois. And while you're at it, ask for 
Catalog 4083-A covering AE Enclosures for 
Relays, Switches and Control Systems. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL 


GENERAL TELEPHONE 8 ELECTRONICS \EE2 
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YOUR PLANT'S CONTROL SYSTEM—H BR D OR HONEYWELL? 
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The answer can be important to you. True, you 
can combine several makes of instruments into a 
system and get adequate results. But you usually 
pay a penalty for hybrid systems. There’s the burden 
of responsibility for engineering and maintaining the 
system. There’s the question of whether it will do 
what you want it to. There’s the problem of modify- 
ing various makes of components to work together. 
And there’s the inconvenience of buying instruments 
and spare parts from several suppliers instead of one. 


Single-Source Responsibility. You avoid all of this 
with an all-Honeywell data processing or automatic 
control system. All components, from primary meas- 
uring elements to final controls, are supplied by 
Honeywell. If your requirements call for an analog 
or digital computer, Honeywell can supply it. From 
our systems engineers you get the advantage of 
experience gathered over 75 years of measurement 
and control work in scientific, military and industrial 
operations. And Honeywell takes full responsibility 
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for the system, from initial planning through install- 
ation and startup, and even including maintenance. 


Conserve Your Working Capital. You can conserve 
working capital by leasing a Honeywell system from 
one to five years, paying for it as you use it. Because 
you lease at today’s prices, you’re protected against 
possible future price increases. Because you deal 
only with Honeywell, you needn’t worry about long 
negotiations with third parties. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. In Canada, Honey- 
well Controls, Ltd., Toronto 17, Ontario. 


In 
PIGMNEERING THE FUTURE 


Honeywell 
1H) Fut we Couitol 
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KINGSLEY 
Wire and Tube 
Marking Machine 


Now you can mark each wire or 
piece of plastic tubing with its 
own circuit number... quickly...eco- 
nomically, right in your own plant! 


You reduce wire inventories because 
you need only one color of wire for 


as many circuits as necessary. 


Simplify your assembly methods 
and speed production with the 
same machine that has proved so 
successful in the aircraft and missile 
industries. Write for details 


KINGSLEY MACHINES 


850 CAHUENGA + HOLLYWOOD 38, CALIF 
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SCANNING 


MASER AMPLIFIER 





Signal Corps 
engineer Morris 
Katzman shows 
Hughes’ ruby 
maser (bottom) 
incorporated 
into its wave 
guide circuit. 
At right is the 
Dewar container 
into which the 
device is in- 
stalled to be 
super-cooled by 
liquid helium 
to 4.2°K. 





No Noise Is Good News 


Man’s newest “electronic ear” 

pound for pound the most sen- 
sitive listening device known to 
science—has recently been de- 
veloped by Hughes Aircraft 
Company. It is keen enough to 
pick up the exceedingly faint 
radio signals from the _ tiny 
transmitters of interplanetary 
rockets tens of millions of miles 
out in space. 

This super detector is a “ruby- 
maser” amplifier now being used 
experimentally at US Army’s 
Signal R&D Laboratories, Fort 
Monmouth, N. J. It extends by 
10 times the range of many 
Army electronic systems, and 
has the sensitivity to: 

1. Permit US defense systems to 
use long-range, high-angle radar 
to spot enemy ICBM’s far earlier 
than now possible. 

2. “Listen” to signals from very 
distant stars (radio astronomy) 
3. Detect radio signals from 
space vehicles for communica- 


tion and tracking at distances 
much greater than ever before. 


4. Eventually to provide com- 
munication between space ve- 
hicles and even between planets! 


What Is A Maser? 


” 


The word “maser” (pronounc- 
ed like ‘“mason’”’) comes from 
Microwave Amplification by 
Simulated Emission of Radia- 
tion. Masers use the several en- 
ergy levels of atoms in para- 
magnetic materials at cryogenic 
temperatures and under the in- 
fluence of microwave magnetic 
fields. 

The first maser—using a beam 
of ammonia gas molecules—was 
invented in 1955 by Columbia 
University professor Charles H. 
Townes. Solid-state masers were 
suggested in 1956 by professor 
Bloembergen of Harvard, and 
only months later were made- 
using a gadolinium ethyl sulfate 

(Please Turn to Page 49) 








FOXBORO 


PNEUMATIC TRANSMITTER 


You can use this new Foxboro 


pneumatic transmitter on six 
different process measurements 


pressure — temperature — liquid level — differential pressure -- dew point—flow... 
all six with guaranteed accuracy of 4% of 1% 


Think of it niver 

transmitter with matched elements for ure change; universal calibration and engineer to tell you about it. Or write for 
six different process variables. That’s the implicity of servicing. A remarkable Bulletin 13-30. The Foxboro Company, 
new Foxboro M /45 pneumatic indicat combination of versatility and uniform 19 Neponset Ave Foxboro, Mass. 


ing transmitter itv in a single instrument 


And with the M /45 you get: universal he ew Foxboro M/45 indicating 
high accuracy-guaranteed at +'/ of 1% transmitter can extend the benefits of 
universal ambient temperature stabilit tandardization throughout your whole 
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i] pneumati less than of 1% in 50°F tempera plant operation. Ask your Foxboro field 








80,000 
ROLLS 


WITHOUT 
A DISH 





... her conscientious workmanship watches over 


RECORDING CHART RELIABILITY 


“Dish” occurs at the core end of a roll chart wound 
with incorrect tension. It means loose winding — 
and can lead to trouble. 

Lois Deinhart, one of GC’s experienced rewind 
operators, helps prevent this trouble from ever 
occurring. Here she is operating one of a battery 
of high speed precision rewind machines that roll 
strip charts to the exact length and tension required. 
Inspection by Loisand other skilled operators allows 
only perfect rolls to pass for shipment. 

Because of special equipment and specially 
talented people, GC has become the world’s largest 
manufacturer of recording charts—producing rolls, 
for instance, for virtually every make of strip chart 
recording instrument on the market. Over 70 differ- 


ent types of cores are available, each suited to the 
requirements of a specific instrument. End of roll 
indicators can be provided for visual, mechanical or 
electronic alarms. 

GC’s stock catalog lists over 15,000 different 
types of circular, strip and rectangular charts. We 
also design and produce special purpose charts to 
fit your most exacting needs. 

More than 5,000 chart users have come to rely 
on GC Recording Charts for accurate, dependable 
performance —chart after chart — year after year. 
In fact, GC Charts must be good to sell so well for so 
long. Try them yourself ! Let us send you our com- 
plete 1960 Stock List, and sample charts for one of 
your instruments. 








RECORDING 
CHARTS 


Distributed by: 

TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, N. Y. 
A Subsidiary of 

GRAPHIC CONTROLS CORPORATION 
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crystal—by both Bloembergen 


and Bell Labs. 


The Hughes maser uses as its 
active element a synthetic ruby 
tuby is a single crystal of alu- 
minum oxide with minute chro- 
mium impurity—in this case 0.1 

which impurity causes its 
maser property as well as its red 
color. They are made by the 
Linde Company for 5¢ per carat! 





The ruby (in tongs) is mounted 
in the notch of the transition 
wave guide (right) and the as- 
sembly placed between the poles 
of the black horseshoe magnet. 


High performance, reliability 
and miniaturization all are 
achieved by use of a “ruby cav- 
ity” cut into the solid block of 
ruby and coated with silver 
Hughes’ technique fully exploits 
the paramagnetic properties of 
ruby, enabling the very large 
“gain-bandwidth product” of 105 
Me when operating at 42° K 
(—452°F) the highest gain 
bandwidth product yet reported 
for a cavity maser. 


Since the dielectric constant of 
ruby is large, cavity dimensions 
are small (0.28 x 0.28 x 0.14 in.). 
This enables use of a much 
smaller permanent magnet 
weighing only 12 oz instead of 
the usual several hundred 
pounds. Thus, Hughes could pro- 
duce the first mobile field maser 
weighing only 25 lb and of only 
1/3 cubic foot size 


Biggest Feature: Low Noise 
The greatest value of maser 
amplifiers lies in their extreme- 
ly-low noise levels. Conventional 
(Please Turn to Page 51) 


Electro-Mech Corp., 


, 


Electro-Mech 


INTEGRATED CONTROL CONSOLE 


VISUALLY AND 
FUNCTIONALLY 
INTERLOCKED: 


GRAPHIC PROCESS 
DISPLAY 





ANNUNCIATION 
EQUIPMENT 

















INSTRUMENTATION 


CONTROL 
ELEMENTS 








PROPYLENE SPLITTER UNIT 
CONTROL CONSOLE 





With this control console, Electro-Mech Corporation 
introduces what is literally a new dimension to 
control-panel design. Here for the first time is realiza- 
tion of complete integration of all functional aspects 
of the control console. 


You are invited to see a demonstration of an actual 
VIS-A-SYSTEM® Integrated Control Console at the 
Annual ISA Show: Booth 1705, New York Coliseum, 
September 26-30. 


ge 
Electro-Mech 
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ANOTHER ELECTRO-MECH FIRST: 
ViS-A-SYSTEM 





Norwood, N. J. 
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An Invitation 
from Don G. Mitchell 


President, General Telephone & Electronics Corp. 
General Chairman, ISA Fall Conference & Exhibit 


to attend/to echilit 15th Annual ISA Show 
New York Coliseum + September 26-30, 1960 








‘= orem rte 


PTET 


ree. 1-4 SAM HOUSTON COLISEUM, HOUSTON 
MAY @-12 BROOKS HALL, SAN FRANCISCO 


SEPT. 26-30 COLISEUM, NEW YORK CITY 
AND ISTH ANNUAL MEETING 


VERREVES (VP EMPIRIES TV 1960 


§ NEWEST INSTRUMENTATION CONCEPTS APPLICATIONS LATEST EQUIPMENT 














PEPLY TO: ISA HEADQUARTERS © 313 SIXTH AVENUE © PITTSBURGH 22. PENNA 





Dear Sir: 


As General Chairman of the 15th Annual ISA Instrument-Automation Conference 
and Exhibit I am pleased to announce that the show is developing into the finest 


ever presented by the Society. 


Much of the exhibit space in the vast New York Coliseum has already been sold 
The attendance record is certain to surpass the 32,000 users and buyers who 
attended the ISA show in New York in 1956. And the material selected for the 
many conference sessions is outstanding in its interest, content and application 


to most industries and processes. 


This year the ISA show has been broadened to include military and space instru- 


mentation. 


Attendees will see from September 26 to 30 the greatest exhibit of industrial, 
military and space instrumentation ever assembled under one roof. Nearly 400 
instrument manufacturers are planning to display -- and in many cases demon- 
strate -- the newest scientific equipment. Some 16 Navy laboratories will exhibit, 
as will various Army and Air Force units. NASA will feature a full size, mock- 
up reproduction of the Project Mercury capsule. Attendance will be high from both 


industry and the military. 


Your attendance and participation are invited. The ISA show is the perfect 
medium for viewing and displaying the latest products, services and concepts 
of instrumentation, data handling, computation and automatic controls 


Looking forward to seeing you in New York, 
Sincerely, 
hs De 
Gfiaba 
Don G. Mitchell, President 


General Telephone & Electronics 
Corporation 
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electronics amplifiers using hot 
cathode radio tubes, or even 
room-temperature transistors, 
create a large part of their own 
noise, often enough to complete- 
ly obscure the faint signal to be 
amplified. This “radio noise” is 
the hissing background sound 
frequently heard when a home 
radio picks up a distant station. 





Here is the waveguide (left) lead- 
ing into the tapered transition 
section (center) which leads the 
microwaves to the ruby. The fre- 
quency at which the amplifier 
operates is determined by the 
magnetic field strength and the 
angle between the crystal axis 
and the field direction. 


However, in the maser ampli- 
fier the ruby is cooled by liquid 
helium to 425° F below zero. At 
this ultra-cryogenic tempera- 
ture, the atoms and electrons in 
the ruby move in slow motion 
cutting the “noisy” collisions of 
the atomic particles to a mini- 
mum. The result — an almost 
noise-free signal booster. At this 
extremely low temperature, the 
ruby can detect and amplify al- 
most unbelievably weak radio 
signals in the high microwave 
frequencies. 


As Hughes’ scientist Dr. Theo- 
dore H. Maiman explains it: 
“The maser is successful not so 
much for what it does as for 
what it does not do. In the same 
sense that a good hi-fi set does 
not distort music, the ruby ma- 
ser does not add noise to obscure 
the signal.” 


Colonel Harold Brown, com- 
manding officer at the Fort Mon- 
mouth Labs predicts: “The new 
maser may be the forerunner of 
masers that will be completely 
oe and can be operated by 
il’s.” 








specifically designed 







for industrial 





FLIANCE New developments 
NSTRUMENT and substantially 


expanded facilities 
prompt us to tell friends and customers what’s new at 
Reliance Instrument. 

In succeeding months, this column will announce 

many new products—and many product improvements 
in wide variety and of special interest to combustion 
engineers. 

Meantime, we urge you to send us any inquiries 
you may have in the area of combustion controls. 
Attention to detail at sales and service levels has 
characterized Reliance Instrument’s history and will 


continue to be a major factor in our job 
@ Proved Dependability 
@ Safety-Engineered 


@ Maximum Efficiency 





Let us meet you at the Annual ISA Show 
Booth 1705, New York Coliseum September 26-30 


RELIANCE INSTRUMENT 


rly RIMCOR) 
Div »n of ELECTRO-MECH Cor; 
55 Oak Street, Norwood, N. J. ¢ Closter 5-5770 
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the New Jerguson 


for 
liquid 
levels 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 








Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 








Distinct, 
accurate level 
shown in red 

contrasted with 
| silver above. 
' 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


Available with 
electric alarms. 







Patent 

Applied 
F 

~ Can also be used 
for interface 


indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 





In Canada: Peacock Bros. Lid 











SEE EXHIBITED AT ISA SHOW, BOOTH 323 
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ICANNING 


DATA HANDLING 








General view of 
the new Univer- 
sal Data Trans- 
scriber, US 
Naval Weapons 
Laboratory. 
Left to right: 
input/outputs 
for punched 
cards, magnetic 
tape, punch 
tape and type- 
writer. At rear 
is the tran 
scriber. 
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UDT Feeds NORC 


So great is the speed of NORC 
(Naval Ordnance Research Cal- 
culator) that it gobbles up input 
information and spews forth out- 
put figures so fast as to create a 
serious data-handling overload 
NORC still the best general- 
purpose computer operating to- 
day, although built in 1955 is 
three to five times faster on gen- 
eral problems than any commer- 
cial computer ye. made 

To satisfy NORC’s giant appe- 
tite for information, the Compu- 
tation Center, US Naval Wea- 
pons Laboratory, Dahlgren, Vir- 
ginia, designed and built UDT 
(Universal Data Transcriber) 
which permits “conversations” 
between data systems hitherto 
incompatible. Before UDT, many 


Close-up oi 
UDT. Technician 
checks out 
performance on 
portable 
oscilloscope. 








important computations were 
“lost” by not being easily proc- 
essed with related data from an- 
other system 

UDT inputs can be cards, 
punched tape, magnetic tape, or 
almost any digital data up to 
500,000 bits per second. Outputs 
can be cards, punched or mag- 
netic tape, slow or fast printers, 
point plotters or inputs to almost 
any other digital device. UDT 
permits flexible code and format 
conversion as data are tran- 
scribed from one medium to an- 
other. However, UDT is not lim- 
ited to transcribing data either 
to or from NORC. All that is re- 
quired is the reading writing 


device for the form of digital 
data being converted 











V44 - the new, ultra-stable, all-electronic digital voltmeter 


No longer must you trim decade or amplifier 
gain potentiometers to make accurate, high- 
speed measurements with an all-electronic digital 
voltmeter. The new transistorized NLS V44 has 
no pots at all in its decade circuits because of 
ultra-stable electronic switches .. . no pots at all 
in the amplifier because amplifiers are used only 
within the feedback loop, where amplifier drift 
becomes inconsequential. Here is the speed you 
need — 3 milliseconds per reading — for meas- 
uring high-speed transient data . . . for multi- 
channel data logging. Contact NLS for com- 
plete information. 


Originator of the Digital Voltmeter 


DEL MAR (SAN DIEGO), CALIFORNIA 
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Oni 12 em roan 


had —— * © 
BRIEF SPECIFICATIONS: Accuracy +0.01% 


speed 3 milliseconds per reading . . . input impedance 
10 megohms . . . “anti-jitter” circuit . . . DC voltage 
ranges +9.999/99.99/999.9 ... millivolt ranges with 
preamplifier +99.99/999.9 ... AC ranges with AC/DC 
converter 9.999/99.99/999.9 from 30 eps to 10 ke 
98% plug-in modular construction . . . digital output in 
both decimal and binary coded decimal form . . . 
simple plug-in accessories for automatic data logging 
complete, $6,150. 











ae 


and measuring systems .. . 


non-linear systems, inc. 
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“_.NO 
"2 MAINTENANCE 
PROBLEMS” 










sSAYS THE ASSISTANT SUPERINTENDENT 
, OF UTILITIES OF A 
LARGE STEEL MILL* 


HE’S TALKING ABOUT 





CONOFLOW Series LB 


When approached for a comparison of main- figures are known, the Conoflow LB control 


tenance costs between Conoflow LB control valve makes “‘dollars-and-sense”’ savings that 


valves and other control valves, he exclaimed, can’t be beat. 


‘There are no costs of maintenance on LB . 
We show here only a few of hundreds of 


valves. We've never had any trouble with them!” 
‘testimonial’ installations where users en- 


Such dependable, maintenance-free perform- thusiastically endorse Conoflow LB Valves. 


ance saves a plant like this tens-of-thousands- 
Let our representative 


of-dollars in downtime annually. Consider the 
various trades that have to be called into give you an actual dem- 
action or held idle when a control valve must onstration and tell you 
be taken out of a line, the capital tied up in more... or write today 
for Bulletin LB,Conoflow 





idle machines, and loss of production. 
cow Corporation, 2100 Arch 





? mor 
Did you ever figure out what an hour’s down- pe VALWES 
: UI « ‘ CONTROL . . ° 
= St., Philadelphia 3, Pa. 


me 


time costs in your plant? Wherever such 
*Name on request 


VISIT CONOFLOW BOOTH 1445, New York 1960 ISA SHOW, September 26-30 


== CONOFLOW CORPORATION. 
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Ever try threading a needle 
WITH ONE EYE CLOSED 
a 


7 
y 


( to meet today’s process control requirements with yester- 
day’s instrumentation is like trying to thread a needle with one eye 
closed! Today’s rigid processing demands the accuracy and flexibility 
of Wheelco Capacitrols. Why? Wheelco’s interchangeable unit design 
see left) for maximum flexibility permits on-the-job instrument modifi- 
cations to meet changing production demands . . . plug-in chassis for 
fast servicing ...a wide variation of control forms such as time-propor- 
tioning Capacitrols when system inertia compensation is necessary . . 

or electric-proportioning Capacitrols for saturable core reactor control 
(a Wheelco first). Without qualification, Wheelco Capacitrols offer the 
most accurate and flexible process forms available. Ask your nearby 
Wheelco sales and service representative to give you complete data on 


The interchangeable unit de- H ‘ : ° : . 

sign of Wheelco Capacitrols all Wheelco instruments. After all, if you’re using obsolete process 

provides the ultimate in con- control instrumentation, we both lose . . . right? 

trol-instrument flexibility ... 

permits on the job modifica- 

tions to meet changing pro- 

duction demand 4 ™ : In addition, Wheelco Capacitrols 
WRITE FOR ! Se ee eee 
offer exclusive “Electronic Link 

COMPLETE no-contact control, flexibility of 

sensing elements, thermocouple 

break protection and many other 

DATA advantages. 


ENGINEERING 


Wheelco Instruments Division 


Wigs) BARBER-COLMAN COMPANY 
Dept. |, 1542 Rock Street, Rockford, Illinois, U.S.A 
COLMAN BARBER-COLMAN of CANADA, Ltd., Dept. |, Toronto & Montreal 


A 


Export Agent: Ad. Auriema, Inc 1.Y 
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DAWN 
OF A 


NEW ERA 
IN 
INDUSTRIAL 
PROCESS 
CONTROL 








Why the 
LIBRATROL-1000 
COMPUTER excels at 


industrial process control 


PACKAGING FEATURES 


Sealed cabinet keeps out dust 
and corrosive fumes. Designed 
for ease of maintenance 
Refrigerated cabinet main 
tains the even-temperature 


environment that is so impor 


INPUT-OUTPUT FEATURES 


Quick access loop speeds 
input of transducer data and 
output of commands to actu 
itors. Input and output can 
take place while computations 
continue. The number of 


transducers and actuators 


OTHER IMPORTANT FEATURES 


Sequencing is by computer 
command and is thus change 
able by program. Complete 
random sequence, fixed 
sequence, Or single channel 
operation, at programmer's 


option. 8000-word memory. 





tant to reliability of electronic 
number base. 


Binary Serial 
mode of operation. 31-bit 


components Engineered for which may be integrated into 
vibration resistance. a Lipratro.’®-1000 process 


control system is limited only 
by the 
application requires 


words plus sign. Two-address 


type of program the operation. 






; Y“)PR a en : : 
> Only LIBRASCOPE offers a choice — : _ 
: of two computer systems... my : 
: The Lipratro.’®-500 is a versatile but less expensive system... + 06666008860 004O HORROR OC OCEr 
. ideally suited to helping you learn your process requirements... . . . 
; developing a program for long-range conversions to automatic e sigs 
. control...or fully handling on-line situations not requiring the s seas : 
. special environmental packaging and high-speed capacity of the : . 
; LipratTRoL’®-1000. Either is available on a variety of purchase or ‘ : 
e lease arrangements. ; 


Can the new era in Automatic Process Contro/ mean 
significant improvement in your Company's operation? 


LIBRASCOPE 
DIVISION 


GENERAL 
PRECISION, INC. 


GLENDALE 1, CALIFORNIA 


Find out. Write for the new Libratrol brochure with 
specifications and operating information. Or better 
still, request consultation now with a 

Librascope Systems Engineer versed in the 

control requirements of your industry 





* 








He has been a Navy jet jockey, 
but now he has to make film 
for observing flying vehicles 

rarely ridden in 


» 


He became interested in 
photographic technique while 
working for Kodak after school, 
but now he is a customer 

and a tough one 


4 





J. A. Otto (left) of Kodak meets W. W. Topping at an 
up-range tracking telescope station. As the man in con- 
trol of Kodak Linagraph Shellburst Film for cinetheod 
olites, Mr. Otto has come out from Rochester to the 
New Mexico desert to describe in detail to Mr. Topping 
certain changes he has made in the product. They in- 

. volve hardening of the emulsion for high-temperature 
processing and an increase in the ratio of red- to blue- 
sensitivity to increase the precision of measurements on 
distant orange-painted objects against the blue sky. Mr 
lopping is supervisor of the photographic group of 
Land-Air, Inc., range data-gathering contractors at 
White Sands Missile Range. 


On a busy day, Ward Topping may have to put through film from 18 missile missions, 
each covered by perhaps 25 cameras along the range. All the footage has to be delivered 
ready to read by seven the next morning, and the data-evaluation contractor has to like 
the quality. All John has to do is make the film that goes in the cameras good enough for 
Ward to like it. It’s called Kodak Linagraph Shellburst Film and is available to all from 
Kodak dealers in 16mm, 35mm, and 70mm widths. 


Photorecording Methods Division 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 
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world’s largest industrial annunciator line 
AS VERSATILE AS YOUR REQUIREMENT 


Lessens downtime by giving instant visual AND audible alarms when an “‘off-normal" occurs 
in your process. Time-saving—pinpoints trouble, permits faster 
correction and resumption of full production. 


ef y exe } P | syste _r if ; + ; 
/ ty of t 4 

@ Var y } ™ f J is 3 
| r r > »¢ ? 

@ Lowest installatio »st—trouble-free operat 


@ Over 1,000,000 serv e-proven hermeti« ally ealed Par alarm pl ig 





Universal All-Purpose Annunciator System Digita! Sequentia! Annunciator. Sequentially Miniature Solid State Annunciator—eco- Recording Annunciator has both flashing visual and audible alarm simultane- 
ancontinuously monitor all points in your dentifies your required off-norma! points nomical, lo-drain, intrinsically safe, no mov ous with exclusive digital aipha-numerical recording of operations. No time- 
rocess. Wide choice of visual and audible instantly. Handles any number of total alarm ing parts. Engineered for mounting in most wasting decoding, no useless blank tape accumulation. Automatic, permanent 
equence optional flashing, ringback points. Clear binary readout. Millisecond standard miniature instrument cases. Com unalterable statistical record saves operator's time, reduces chance of opera- 
i olor visual, momentary lock-in, lamp resolution between points patible with high speed compact computer tor error, permits closer supervision. Equally effective in manned of unmanned 
reset, et permits differentiation between applications locations 
new and previously acknowledged alarms 
Visit Our Boot 614 


SA SHOW—NEW YORK CITY 





ty featyu 


ripeenith-seeonsasere cettaniny Bat gomePabonch atte PANELLIT. pivision of IST incorporate 
t 7401 NORTH HAMLIN AVENUE, SKOKIE, ILLINOIS * PHONE ORCHARD 5-2500 


Annunciators « Control Panels *« Data Systems «+ Contract Maintenance and Installation 
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SCANNING 
4 ZONE CONTROL 


Air Conditioning a 
301-Zone Building” 





Quite a contrast to its older 
office building having only 10 
air-conditioning zones is the new 
home of the California Division 
of Highways with 301 such con- 
trol zones. 

In this Barber-Colman control 
system, air is supplied at high 
velocity to constant-volume mix- 
ing boxes which temper the zone 
supply air, attenuate disturbing 
fan noises, and maintain the re- 
quired air volume regardless of 
static-pressure changes within 
specified limits. The entire air- 
conditioning system for the new 
and old buildings is controlled 
by a Schematic control center 
located in one of the new offices. 
Here the control and remote op- 
eration of 14 separate mechani- 
cal-equipment rooms are cen- 
tralized on one master graphic 
panel. 

A multiswitch resistance-bulb 
temperature indicator checks 35 
temperatures throughout the 
building. Relative humidity can 
be determined from the outside- 
air wet and dry bulb recorder. 
Pressure gages provide a con- 
stant visual check of the operat- 
ing pressures for the space-heat- 
ing hot water supply, domestic 
water supply, suction and dis- 
charge of all compressors, and 
the older building’s steam boil- 
ers. The entire system, including 
temperatures, pressures, flows, 
etc. is monitored by a warning 
light and buzzer control that im- 
mediately indicates unsafe con- 
ditions. 

Some additional features in 
the new building are: 1. smoke 
detection in return-air ducts, 2. 
plenum temperatures reset ac- 
cording to duct air velocities, 
and 3. roll-type, viscous-impinge- 
ment filters used on all fan sys- 
tems, with charcoal activated- 
carbon filters in all outdoor in- 
takes. 





The “Reader Service Bureau” 
card following page 238 is for 
your convenience in making 
inquiries about advertised 
products and editorial items 
in this issue. Please use it. 











The only 
turbine flowmeter 
with a 


istory! 


23 years metering liquids and gases 





Pottermeter 


For more than two decades, Potter Aeronautical has advanced the art of turbine-type 
flowmeters. The result is the Pottermeter® —the only flowmeter featuring all these 
advantages: 


@ Oniy one moving part. Simple, com- 
pact, no larger than the line in 
which it is mounted 

© No pressure limitations 

@ Flow rates: Liquids, 019 gpm to 
50,000 gpm and up; Gases, .01 cfm 
to 50,000 cfm and up standard, to 1 or better 
higher or lower range on applica- e Temperature spectrum from 
tion 1200°F down to —435°F and 

e Frequencies available to 4,000 cps below 


© Meters fluids contaminated with 
suspended particles 

e@ Broad adaptability to corrosive 
fluid applications 

@ Accuracy of * %% or better of 
reading over a linear range of 20 


The Pottermeter® is widely applied in the aeronautic, astronautic, missilry, nuclear, 
chemical, petro-chemical, petroleum, liquified gas, LP Gas, dairy and beverage indus- 
tries. Call on our engineering department for flow problem consultation or write for 
free literature today! 


OTTER 


AERONAUTICAL CORP. / POTTER PACIFIC 


Union, New Jersey Woodland Hills, Calif. 


POTTER AERONAUTICAL PRODUCES A LINE OF MASS AND VOLUMETRIC FLOWMETERS FOR 
LIQUIDS AND GASES, DENSIMETERS, TACHOMETERS, FLOW SWITCHES AND A COMPLETE 
LINE OF ANALOG AND DIGITAL RATE INDICATORS, TOTALIZERS, RECORDERS, CONTROL 
LERS, AND COMPUTING ELECTRONICS FOR FLOWMETERS, DENSIMETERS AND TACHOME 
TERS. ALSO AIRBORNE ELECTRONICS AND TELEMETRY, SPECIAL FLOW CONTROL SYSTEMS 
SUCH AS BLENDING, BATCHING, ETC 


“VISIT POTTER AT THE ISA SHOW: BOOTH +304” 
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ElectriK Tel-O-Set—the true 2-wire system 





62 ISA Journal 





Care and feedback of delicate inputs 


Delicate inputs thrive on the tender care of Flectrik 
Tel-O-Set’'s force-balance feedback system. This system, used 
as the basic circuit in 7el-O-Set transmitters, receivers, con 
trollers, and other instruments, has proved itself in’ thou- 
sands of installations in the last five years. The force-balance 
feedback circuit increases the accuracy and dynamic 
response of the system by decreasing hysteresis effects and 


sensitivity to changes in ambient conditions 


Observe: (1) input force (from bellows, Bourdon tube, or 
displacement linkage) deflects pivoted beam; (2) air-gap in 
ferrite detector increases, (3) producing a change in induc 
tance in oscillator circuit: (4) a portion of output current ts 
fed back into magnet unit, producing a force on beam which 
is equal and opposite to input force; feedback balances beam, 


Full scale motion is only one-thousandth of an inch. 


The advanced control engineering seen in force-balance 
feedback is carried through the entire ElectriK Tel-O-Set 
System. Specifically, there’s no external power required at 
any field-mounted Tel-O-Set instrument. Line power con 
nection is made only at the receiver. Two-wire d-c trans- 
mission eliminates shielding problems. The 4-20 milliamp 
signal range of the system gives a live zero and permits the 


use of the most reliable transistors available. The d-« signals 


Oscillator 
-——_—— 


pee: FF. Gores 












Input | 
Rs LJ Detector + 
eenencel eee eee nA: a bd 4.20 ma dc 
ts ° = C 
Beam J\ _» Vutput 


Hone well Pivot Magnet Unit 
Foust We Coitiel can be fed into data handling systems and millivolt-actuated 
H instruments ... can be easily transduced to a standard 3-15 
wontYwEu 
nh 


SINCE 18865 
psi pneumat signal to operate existing pneumat systems. 


"bc See Take a new look at your control applications with the 


YEAR 
KlectriK Tel-O-Set System in mind! Get complete technical 
data from your local Honeywell field engineer. Call him today 
he’s as near as your phone VIINNE APOLIS Hons YWELL. 


21 Penn Street. Fall River. Massachusetts 
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Helicoid 
Gage 


USA 


Patented in the USA. on 






n loregn countries 


U & Potents Re 21934 2794869 


The tension in the stoir 
ess steel hair spring 
maintains smooth, cor 


tinuous contact betwee ; 









the «am facing and the 


ReNCOe rover ite 


The raller stainless 
steel with ao highly pol 


shed helicoid surface 





Standard bushings are 
— aid zed Teflon 


The connecting link 
and the screws ore 
hardened K Monel 





The roller pivot is ball 
The ! c 
shaped, and rides or he polished cam 
c . elite focing is graphited 
so Bokelite tt will not The link adjusting screw 
disc 
worp or distort is at the rear to facili 
The hairline pointer o tate calibrating the Hel 
justment w to cold Gage 
le shee 


Exclusive Helicoid movement provides... 
Sustained Accuracy...on the toughest jobs 


@ Helicoid Gages have no gears, no teeth, reducing wear to an 
absolute minimum. No danger of fouling, either—rolling action 
of cam facing keeps contact surface clean. Helicoid Gages have 
been tested through 75,000,000 cycl.s, with virtually no wear or 
loss of accuracy, while conventional geared gages became useless 





after 500,000 cycles. 


Helicoid Gages give sustained accuracy even when subjected to 
violent pressure pulsations or mechanical vibrations. Pointer can 
be set externally, without removing glass, and cannot be jarred 


out of position. 


Dial faces are easy to read, won’t corrode or 


chip. A full range of Helicoid Gages is available for any applica- 


tion. Next time, specify Helicoid 


Bourdon Tubes 
won't Stretch, 
Leak, or 

Crack 





Helicoid Bourdon tubes are 
made from seamless tubing, and 
are designed for maximum 
torque and minimum stress. 
At the factory, each tube is in- 
dividually tested, overpres- 
sured, and stress relieved. Four 
materials—alloy steel, K Monel, 
stainless steel, and phosphor 
bronze—are available to meet 
applications ranging from tap 
water to almost any acid. 





WRITE for details ~_ 
“Ty 
Ask for Catalog DH-65 


HELICOID GAGE 


Helicoid Gage Division -« American Chain & Cable Company, Inc. 
929-C Connecticut Ave., Bridgeport 2, Conn. anes 


the gage that stays accurate. 


NEW! 
Solid-Front 
Safety Case 
Gives Added 
Protection 





ve 


The new Helicoid solid-front 
case diverts the force of a burst 
in a backward direction, away 
from the operator. The force 
escapes by deforming, though 
not detaching, the back cover 
plate. Helicoid Gages are also 
available in phenol, acaloy 
flanged, acaloy flangeless, pol- 
ished flangeless, round flush, 
polished flush ring, and square 
flush cases. 


Visit us at the ISA Show 
Booth 632 in the New York Coliseum 


AgCo 
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SCANNING 


FORCE STANDARDS 





Million Pound 
Deadweight 
Tester 


Force measurements are wide- 
ly used in industry for weighing, 
torque testing, materials testing 
and machine control. Recently, 
military uses have become of top 
importance in such fields as rock- 
et-engine thrust measurement. 
And the forces involved and ac- 
curacies demanded are steadily 
rising 


To meet these new needs, our 
National Bureau of Standards 
has finished final designs for 
dead-weight machines of 300,000- 
and 1,000,000-lb capacity to be 
installed in their new laboratory 
at Gaithersburg, Maryland. 
These machines will be used to 
calibrate force-measuring de- 
vices that are used, in turn, to 


(Please Turn to Page 68) 


These Bureau of Standards men are 
calibrating a_ 1,500,000-Ilb Baldwin- 
Lima-Hamilton load cell (vertical 
cylinder above large block) to be 
used to test the thrust of a new rock- 
et engine being developed by Rock- 
etdyne. Each of the five 300,000-Ib 
proving rings was dead-weight cali- 
brated to 110,000 Ibs, and against 
other rings from 110,000 to 300,000 
Ibs. , 
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“for 44" through 1” 0. D. Tubing 
‘ piraiiatle tn ofl machineatiie motels & plestics 
No special tools needed for installation 
No special preparation of tubing 
_ -Lé turns provides torque-free vacuum tight seal 









WFORD FITTING COMPANY - 884 EAST 140th STREET - CLEVELAND 10, OHIO 


CRAWFORD FITTINGS (CANADA) LTE AGARA FALLS, ONTARIO, CANADA 
ve oT om ees. = Polen _ hg ' x ae ae oe Pit i sat as ee ls 
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DALL FLOW TUBES DALL FLOW TUBES DALL FLOW TUBES 
Standard Modeis Plastic Insert Models Weldment Models 
















ain 
Extremely low head loss reduces Corrosion-resistant construction For specialized fluid measurement ne t 
pumping and transmission costs. For meters water, trade wastes, process metering petroleum, chemicals, 2 tallatic 
mainline metering of water, sewage, chemicals, salt water, air and gases or other process fluids at low or fh the 
non-corrosive trade wastes and gas, Low cost, light weight, short laying pressures and temperatures. St y Ww 
and low pressure steam. Available in length, high accuracy, low head loss! weldments of wide variety of me fficien 
6” to 48” line sizes, pressures up to in many forms. 


250 psi. Durable, accurate, easily in- 
stalled, low cost! 


rt 
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POSITIVE CONTROL OF MATERIALS IN morion ly 


e difference in differential producers 


No single differential producer is “best” for all metering applications. 

Many factors influence the selection of the right primary element . . . type of 
fluid, desired accuracy, recovery requirement, capacity, upstream 
disturbances, etc. The difference between “average” and “best” metering of 
flows depends on a thorough evaluation of all pertinent factors. 


B-I-F can give you better service on flow measurement than anyone else. 

We have done more of it. . . know more about it . . . and have the most 
complete line of differential producers. Unbiased recommendations are based 
on the most comprehensive, performance-proved flow application data 
available to industry. From B-I-F, you get “customized” metering to your 
exact application requirements at standard unit costs. 


For fast, competent help, ensuring maximum efficiency from your 
instrumentation systems through proper primary selection, contact B-I-F. 
Request Ref. No. 100-P5-A for full details. Write B-I-F Industries, Inc., 
553 Harris Avenue, Providence 1, Rhode Island. 













VENTURI TUBES VENTURI INSERT NOZZLES, Flanged SPECIAL VENTURI NOZZLES 


mainline metering, pump testing, For pump discharge, air conditioning Accepted standard for metering radio- Specifically designed for metering of 
zine testing, high accuracy test condenser and chilled water loops, air active water in primary loops of atomic siudges, siurries and liquids contain 
, Be tallations . . . water, sewage, air to aircraft engines (production test reactors, petroleum products in pipe ing a high degree of settieabie solids 
or ted other fluids. Feature high accu- work), and similar installations requir- lines, condensate lines, etc. Special Line sizes from 1” to 12”. Cast iron or 
St ow head loss, constant discharge ing high enduring accuracy. Insert tubes and nozzies suit all high pres- cast steel body with bronze or stain- 
me ficient over wide flow range. design withstands severe thermal sure, high temperature or particular tess steel trim. Single tap design 
shock. . pressures limited only by materials requirements adaptable to fiushing and purging 
main pipe line. accessories 


VENTURI FLOW NOZZLES, Welded 
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industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 





4 METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 
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| POWER SPECTRAL DENSITY ANALYSIS 


| OF RANDOM WAVES 
TP-625 WAVE ANALYZER SYSTEM 
WITH POWER INTEGRATOR 





| 
| 
| 


tant Desig Envir ental Te f 
Tool for Analysis of 
Acceleration, Vibratior 
Pres: ire! ete 





nteyrity in instruments for over a 
quarter-century assures reliability of the 
TP-625 Wave Analyzer System. It provides 
accurate, practical, economical solutions to 
problems in a wide range of applications 
It determines frequency and amplitude of 
components in a Complex wave ranging from 
2 to 25,000 cycles. And, with the TP-633 
Power Integrator, it produces a direct current 
analog output proportional to power spectral 
density. Analog can be made proportional 


as well as continuous time integral 

linear or square—of the voltages in 

a narrow frequency band. 

TRACKS AUTOMATICALLY: Other auxiliary 
equipment includes Servo Drive that allows 
automatic tracking to frequency set by 
speed of equipment being analyzed 








Get full details. Write for new bulletin 
on the TP-625 Wave Analyzer System 


Developed, improved and manufactured by 


On Display ve 


At ISA, 
Booth 228 








6670 Lexington Ave., Los Angeles, 38 
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(Continued from Page 64) 


calibrate other devices and ma- 
chines for rneasuring and apply- 
ing large forces 

With dead weights totaling 
111,000 lb, the Bureau now cali- 
brates force-measuring devices 
to an accuracy of 0.02°7. The Bu- 
reau’s largest dead-weight ma- 
chine had a capacity of 102,000 
lb when installed in 1927. Nine 
1,.000-lb weights were added to 
this machine in 1931, thereby in- 
creasing 1ts capacity to its pres- 
ent limit of 111,000 Ib 

When this existing tester was 
installed, there were few devices 
capable of measuring 100,000 Ib. 
Since that time, there has been 
an increasing number of larger 
force-measuring devices, some as 
large as 3,000,000-lb capacity. 
From only a few in 1927, the 
number of force-measuring de- 
vices submitted for calibration 
grew to over 900 in 1959. Devices 
measuring forces over 111,000 lb 
are calibrated by the Bureau 
with equipment that has been 
calibrated previously in the 
dead-weight machine (see photo 
below). 

To calibrate devices that meas- 
ure forces greater than the ca- 
pacity of the dead-weight ma- 
chine, several steps are required, 
and errors are introduced which 
lower calibration accuracy. Load 
cells of 3,000,000-lb capacity now 
are calibrated to an accuracy of 
0.4°7 in the Bureau’s 10,000,000- 


This is the way proving rings are 
calibrated for loads over 111,000 
Ib. Each of the 3 lower rings has 
been dead-weight calibrated to 
110,000 Ib. The three together 
provide calibrated force measure 
to 330,000 Ib for calibrating the 
upper ring, but with less accur- 
acy. That’s why the new 1,000,000- 
lb machine is being planned, 


em 














} 


wads 


ae 





eS ee 


oe eee 





sobchales 





lb compression machine. This ac- 
curacy, however, is not sufficient 
for the needs of modern indus- 
try. 
Industrial 


weighings require 


accuracies of 0.05 to 0.2'7; and 





With these 111,000 dead weights, 
NBS can directly calibrate 111,- 
000-Ib force cells to +0.02%. To 
give such precise direct-calibra- 
tion of great forces used in mod- 


ern industry and military, a 
1,000,000-Ib dead-weight machine 
is planned. 


accuracies of 0.1°% or better are 
now needed for measuring 
thrusts of large rocket engines. 
Calibration accuracies with the 
new machines should be well 
within these requirements. 
Weights for the machines are ex- 
pected to be accurate within 
0.005%. Temperature, too, will 
be controlled carefully. Because 
the indication of a force-measur- 
ing device depends on the tem- 
perature, provisions will be 
made for determining their tem- 
perature coefficients by calibrat- 
ing them at temperatures from 
50 to 100° F. 

Although the Bureau now cal- 
ibrates tension-measuring devic- 
es only to 111,000 Ib, it will be 
able to calibrate devices in both 
tension and compression to 1,- 
000,000 lb in its new machines 
These additional capabilities 
should greatly accelerate the ex- 
tension of modern force-measur- 
ing methods. 





The “Reader Service Bureau” 
card following page 238 is for 
your convenience in making in- 
quiries about advertised prod- 
ucts and editorial items in this 
issue, Please use it. 






On Dispiay 
At ISA 
Booth 228 


NOW! precise, low-cost, portable 


WAVE ANALYZER 


SIZE: 144." x 19%." x 9%”. WEIGHT: 28 LBS 


New TP-670 pulls out and measures wave components, 








Determines 










Frequency and Amplitude of 
VIBRATION — STRAIN — PRESSURE 


any mechanical, chemical, optical or other variable 
that can be converted to an electrical signal ranging 
from 20 to 20,000 cps 


Features some of the fine precision characteristics of 
its big brother—the TP-625 Wave Analyzer System, 
now well known and highly regarded by engineers 
in testing laboratories throughout the country. 


The TP-670 measures wave components in decibels, 
in per cent of total signal, or both. Results are indi- 
cated on a calibrated attenvator and meter, and on 
a recorder if desired 














he 
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@ Developed, improved, manufactured by 


Techesteal Products Company 














Write 
for full 
details. 





6670 Lexington Ave., 


| 
£ 
Instrument Division 
| Los Angeles 38 


Integrity in Instruments Since 1932 
150 ON PACE 239 
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GALVO 
and SERVO 


PORTABLE 














22 “s 
recti/riter® 


recorder 


DUAL recti/riter® 
recorder 


servo/riter* 
recorder 






Both recti/riter® and servo/riter recorders are 
offered in convenience-packed portable models with 
all routine adjustments and controls at your fingertips. 
recti/riter® recorders are offered in the widest 
available d-c and a-c milliampere, ampere, and voltage 


ranges; expanded scale a-c voltage ranges; and 
frequency ranges. servo/riter recorders are available 
with electrical spans from 1 to 100 millivolts 
d-c with span step response time less than 0.5 
second. 


GALVO 
and SERVO 


FLUSH- 
MOUNTING 












servo/riter 
recorder 


DUAL recti/riter® 
recorder 


recti/riter® 
recorder 






The same industry-proved performance characteristics 
and wide ranges offered in portable models are also 
available in recti/riter® and servo/riter flush-mounting 
recorders . . . plus such convenience features as: 
Chassis rolls out and quickly disconnects for maximum 








ease in installation and adjustment; illuminated scales 
and pointers maintain high readability regardless of 
room light level; swing-open chart carriage permits 
easy paper handling; advanced design eliminates chart 
drive gear train lash. 











SINGLE 
WIDE | CHARTS 
DUAL 





recti/riter® Of servo/riter 
recorders: Single Channel, Nar- 
row Grid (4.5-inch grid, 6-inch 
chart). Grid. 


(Portable 
or Flush) 


servo/riter recorder (only): Single Channel, 
Wide Grid (9.75-inch grid, 11%-inch chart); 
or Dual Channel (two overlapping pens), Wide 





recti/riter® Of servo/riter re 
corders: Dual Channel, Narrov 
Grids (two 4.5-inch grids, 11%. 
inch chart). 
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PLETE RECORDER LINE 


RECTILINEAR GALVANOMETRIC RECORDERS 


and 


SELF-BALANCING POTENTIOMETRIC RECORDERS 


...and introducing the new 
T/l INTEGRATING RECORDER 


Accurate, quantitative analysis of any variable that depends 
on the precise measurement and integration of the curve 
may be obtained with the TI Integrating Recorder. The 
integrator channel, installed’ as a second channel in a 
standard wide-grid, single-channel servo/riter recorder, 
consists of a special potentiometer-amplifier-servo arrange- 
ment and activates an “area trace’ automatically and 
simultaneously with the signal trace. 

Five different maximum count rates are readily obtained 
through an adjustable gear system up to a maximum of 
40,000 area counts per minute. The counting rate linearity 
is + 0.5% of full scale. 

Note that the integrating signal utilizes the full chart 
scale to provide faster, easier reading. You may reset the 
pen to either margin between each peak or at the start 
of each integration for easier interpretation. The integrat- 
ing circuit may be set to any assumed zero point in the 
span of the recorder signal. 

The new TI Integrating Recorder is particularly 
oriented toward gas chromatography applications and has 
more speed and operating flexibility than any other inte- 
grating recorder. 
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WAUGH FR-500 
Frequency-to-D.C. Converter 


The new Waugh FR.500 combines in one 
modular unit five, (or six), rack mounted 
transistorized frequency-to-d.c. converters 
The FR-500 is based on the successful 
Waugh FR-302 converter that has earned 
wide acceptance in missile, aircraft and 
laboratory applications. Modular design 
allows signals from several sources to be 
monitored or recorded simultaneously, and 
attains a measure of converter flexibility 
and utility never before achieved 

Each converter produces three outputs pre 
cisely proportional to the frequency of the 
a.c. input signal from flow sensors, tach 
ometers, photo cells, electro-magnetic coils, 
or other transducers. Output may be read 
directly on the panel meter. D.C. and pulse 
outputs are also provided to drive oscillo 
graphs, counters, and a wide variety of 
other electronic indicators, recorders or 
controllers 


A power supply for up to 25 converters, 
and a master calibration oscillator, with an 
accuracy of 01% of reading, are on a 
single panel which can be mounted on the 
same rack as the FR-500. Individual, in- 
tegral power supplies are also available 
with each module 


SPECIFICATIONS 

Frequency Range 5 cps. to 10 kc. in six 

overlapping ranges 
Input Amplitude 5 mv. to 100 volts 
Linearity 0.1% of full scale 
Ripple 0.1% full scale peak 
to peak maximum 
10 milliamp into 250 
ohms 
0 to 5 volts dic. 


Pulse Output 


D.C. Output 


Request Bulletin 112 for complete 
specifications, 


Engineering 
Representatives 
in Principal 
Cities 


WAUGH 
VNGINEERING 
COMPANY 
7842 Burnet Avenue, Van Nuys, Calif. 
STate 2-1710 
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SCANNING 


HI-SPEED CAMERA 





Benson-Lehner 


Figure 1. 
Ellis camera shutter and 
objective lens assembby. 


Magnifying Time By 100,000! 


A new ultra-high-speed scien- 
tific motion picture camera can 
stretch out the events of one sec- 
ond into 28 hours! By ingenious 
use of electronics, optics and me- 
chanics the new camera can take 
up to 1,600,000 pictures per sec- 
ond. 

Originally developed by pro- 
fessor Albert T. Ellis, California 
Institute of Technology, for pho- 
tographing gas bubbles in tur- 
bulent liquids, the camera, in 
improved commercial form, is 
now being built by Benson-Leh- 
ner Corporation. Although such 
bubbles are born and die within 
a few thousandths of a second, in 
that brief time they produce cav- 
itation, an effect highly unde- 
sirable in hydrodynamics. 

The ultra-speed camera is of 
tremendous help in science and 
engineering research, because it 
permits extreme  slow-motion 
analysis of explosions, fragmen- 
tation, impact, high-frequency 
fatigue, and many other super- 
fast events 


How It Works 


The 35-mm film (either black 
and white or colored) lies sta- 
tionary with its emulsion side 
inwards around the inside of the 
circular film box (Figure 2). 
Light enters through the lens 
(Figure 1), the Kerr-Cell shut- 
ters, and is reflected by a 100,000 


a, 


rpm mirror to the film. The ro- 
tating mirror, a_nickel-plated 
aluminum wedge, is attached to 
the staff of a high-speed, air- 
driven turbine. Placed at the 
center of the circular film box, 
the mirror directs the light rays 
to the film so that the image 
travels along the inside rim of 
the circular film box. 


Optical Shutter. Since no me- 
chanical shutter is fast enough, 





Figure 2. The Ellis 
ultra-speed camera 
has four parts. 

(L to R) camera, 
electronic flash- 
lamp, camera control 
console, and light 
control panel. 
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an electro-optical shutter is used 
to control light passage by means 
of ultra-rapid electric pulses. 
The shutter consists of two po- 
laroid filters and a cell filled 
with a special substance in an 
electric field (Figure 1). When 
the field is off, no light passes 
through the assembly. When a 
high-energy electric pulse is ap- 
plied, the light is polarized so 
that it passes freely through the 
filters. Lenses focus the image 
onto a rotating mirror in the 
film box. 

The speed of this shutter is 
determined by the speed at 
which the electric field is ap- 
plied and removed. A very short 
pulse of 18,000 volts and 20 amps 
is used to control the field. The 
special pulser permits effective 
exposure times of 0.05 to 1.0 mi- 
croseconds. 


Illumination. The very intense 
illumination needed for good 
resolution at ultra-fast expo- 


sures is supplied by a lighting 
system capable of producing 
400,000,000 lumens with 3 milli- 
seconds duration about 60 
times brighter than the most 
powerful flash bulb. 

The film magazine holds 400 
feet of film. Film advance is 
push-button controlled, allowing 
automatic film replenishment 
without set-up changes.-:Take-up 
and feed magazines are separate, 
permitting individual tests to be 
developed without reloading or 
rethreading. 

If processed film is run at’ 16 
frames per second, action is 
slowed down 100,000 times. The 
frame size is large enough to 
show fine detail clearly in indi- 
vidual enlargements. 

The new ultra-speed camera is 
very successful in high-speed 
impact studies, which occur, for 
example, when meteor particles 
hit the skin of space vehicles. 
The resulting stress waves can 
be made visible by bonding pho- 
to-elastic materials to metal sur- 
faces. However, the 11,000-mph 
propagation speed of _ these 
waves requires exposures of 0.05 
microseconds (one 20 millionth 
of a second) to freeze motion. 
Another interesting test in- 
volved firing a bullet at 4000 
feet per second into a block of 
ordinary gelatin, substantiating 
the theory that very high speed 
impacts cause metals to flow like 
viscous liquids. 

When operated at lower 
speeds, the camera stops motion 











’ 











Figure 3. At 6500 ft/sec, a 30- 
caliber bullet blasts through a 
plastic plate. Note the fluid flow 
of the solid material under the 
high-velocity impact. 


in cams, relays, springs, breaker 
points, etc., permitting visual 
study of stress, vibration and 
failure. So, besides its obvious 
scientific value, ultra-speed pho- 
tography also brings improve- 
ments in mechanical design not 
possible by any other methods. 


18 million... 


396 thousand 
gallons. . ./) 
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Wough FF SERIES 


fluid bearing 
FLOW SENSOR 


THE NEW STANDARD OF THE INDUSTRY 


This Waugh FF Series FLUID BEARING flow 
sensor has been operating at close to 
maximum output continuously for a full 
year and is still operating well within 
Original accuracy tolerances. 18,396,000 
gallons of water have passed through it! 
The proven service life of the FF Series 
sensor introduces a new standard of 
operation and a new degree of accuracy 
and reliability for precision measurement 
of cryogenics, jet-aircraft fuels, and 

many other difficult to handle fluids 
Available in a wide range of flow rates, it 
is the only sensor with no mechanical 
contact between the rotor and stationary 
elements. The turbine is supported by a 
filtered film of the fluid being measured 
adding to linearity and eliminating wear 
from either radial or thrust friction, The 
absence of conventional bearing surfaces 
results in reproducibility within 0.1% 

of flow rate, with linearity held to * 42% 
The outgrowth of many years experience 
in the design and production of flow 
instrumentation, the FF Series has almost 
universal application, and sets a new 
standard for the industry 

Re quest Bulletin 109 for ¢ omple le 
technical data. 


WAUGH 
ENGINEERING 
COMPANY 
7842 Burnet Avenue, Van Nuys, Calif 


STate 2-1710 
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NO EQUAL IN SIMPLICITY! 


am Pr 


ONLY 3 MOVING PARTS IN ASCO 3-WAY SOLENOID VALVES 


” 1 


Millions of Trouble Free Operations... are the result in %”, 2” and %” sizes, all with full flow capacity 
of the simplicity designed into ASCO 3-way solenoid provided by oversize pressure and exhaust orifices. 
valves. Fewer wearing parts mean substantial savings Standard Bulletin 8316 Valves are suitable for air, gas, 
in maintenance costs...reduction in down-time losses. oil and water at pressures up to 250 p.s.i.; higher pres- 
Simple in construction, ASCO 3-way solenoid valves sures can be handled by modified versions. 
are simplicity itself in operation—solenoid piloting of . one ions : 
I - I ' —s New! Catalog No. 202 covers the ASCO line of 
two simple diaphragms. Absolutely tight seating is a : 2 aa 
‘ ene Solenoid Valves. Write for your copy today. 
feature —no closely fitted parts or valve seat grinding . 
are required, 
Exceptionally large flow capacity permits rapid fill- . . F 
—— * ‘e i ‘ ' I A P For Immediate Delivery. . . 
ing and venting ol cylinders...valves operate up to ; 
6 lbs ee World’s largest stock 
400 cycles per minute. . ay 
tii of Solenoid Valves. 
Conversion from normally open to normally closed 
—or the reverse —takes just 30 seconds; only simple : - : 
’ Stock List will be sent 
rotation of the valve bonnet required. tl 
nencoaliies o you with your copy 
ASCO 3-way valves can be supplied with general ti a PY 
i ; of Catalog No. 202. 
purpose, water tight or explosion-proof enclosures, and 
may be mounted in any, position. Valves are available 


A complete Solenoid Valve 


ASCO Valves — Switch Co. “@ 


52-H HANOVER ROAD, FLORHAM PARK, N FRONTIER 7-4600 





AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES - ELECTROMAGNETIC CONTROL 
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A Thousand 
Experts— 
In Person 


EDITORIAL 





Industrial management is becoming convinced that modern instrumentation 


s technical, complicated and fast moving. Engineers and technicians concerned 
with instrumentation problems will agree more-so and emphasize that it is a 
full-time job just to keep abreast of the newest techniques, publications and 
hardware. A lapse of a single month in checking the literature will cause an 
engineer tO miss a score Of new ideas and hundreds of new instruments. Be 

cause instrumentation is technical, complicated and fast moving, continuous 
communication by those involved is an absolute necessity and not a secondary 
consideration. If an engineer is not allowed to routinely keep up-to-date by 
attending conferences and exhibits; checking current literature; and just plain 
talking-shop” with his counterpart; both he and his company will suffer. Suffice 
to say that a company is no better than the people in it. Competition is most 


certain to overtake any company that fails to keep posted on instrumentation, 


One of the best descriptions of the means of Communication comes from 
Phil Sprague, Jr., nominee for ISA President-elect-Secretary. He appropriately 


») people to people, and 


classifies these into three groups: (1) people tO paper, 
(3) people to hardware. As it should be, the Instrument Society of America’s 
prime objective is to make it possible for dissemination of information and 
know-how by these means. The annual ISA conference and exhibit is typical of 
ISA activities and programs which make it possible for all concerned with in 
strumentation to reap the maximum benefits of communication. The 15th Annual 
ISA Instrument-Automation Conference and Exhibit to be held in the New 
York City Coliseum, September 26-30 is no exception. The complete program 
of events is indexed on page 117. We hope you will be one of the more than 


30,000 people who are expected to attend 


This annual exhibit is now recognized as the outstanding event of its kind 
in the world. Many manufacturers proudly hold their choice new products for 
display at the ISA Show. With proper planning, a visitor has the opportunity to 
discuss specific instrumentation problems with the industry's foremost experts 
He can see hardware in action. He can garner a host of new ideas and list spe 
cific sources of equipment for his special problems. The conference program 
lists more than one hundred papers and presentations ranging from oceanography 
to missile guidance. There is something for every level and scope of instrumen 


tation from maintenance to management 


If you have anything to do with instrumentation, this event offers an un 
paralleled opportunity to communicate for more information and know-how. At 
your service are more than a thousand experts—all under one roof for an entire 
week. Last, but not least, you have the opportunity to “talk-shop” with men and 
women from across the nation with the same idea as yours—to get the latest in 


formation on instrumentation 


Cleswlte, 


Edstor 
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Figure 1. 


Schematic flow diagram for the almost completely automatic continu- 


ous digester at the University of Florida. Percentage values indicate consistencies. 


Tomorrow's Promise For The Paper Industry: 


Automating the Continuous Pulp Mill 


by DR. WILLIAM J. NOLAN 
Pulp and Paper Laboratory 
Department of Chemical Engineering 


University of Florida, Gainesville 


With the paper industry on the 
threshold of continuous pulp-mill op- 
complete instrumentation 
looms as a major factor in exact 
process control. How can instruments 
be applied to the revolutionary new 
processes? This question is of great 
concern at the University of Florida's 
Pulp and Paper Laboratory, where 
investigations are producing fasci- 
nating and promising results. 


eration, 
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THE ADVENT of 


digester is plunging the paper indus 


the continuous 
try into what might be called a second 
industrial revolution. Designed to pro 
vide absolute uniformity of tempera 
ture, liquor distribution, and material 
flow within itself, the digester should 
serve as the companion piece to the 
Fourdrinier paper machine in making 
possible the most efficient use of in 
strumentation, thus providing auto 
matic Operation from chipper to cal 
ender stacks 

The continuous digester, however, 
is not the panacea for all the ills of 
the pulp mill. Pulp bleaching is just 
as much a batch operation as batch 
digesting, with the additional compli 
cation that bleaching requires 3 to 5 
succeeding batches. The batch-type op- 


eration has been justified by the lignin 


content variations in the fibers sent 
from the digesters. Each batch has to 
be isolated to assure proper oxidizing 

With the continuous digester sup 
plying a uniform pulp to the bleach 
plant and with the availability of high- 
density bleaching techniques, multi- 
stage continuous bleaching should be 
possible with no sacrifice in pulp 
quality or bleaching efficiency 

Once the problems of continuous 
pulping and bleaching have been over 
come, the remaining pulp-mill opera- 
tions (washing, screening, refining, 
etc.) will present only minor problems. 
Recognizing the fine job these opera- 
tions have done with the varying ma 
terial resulting from batch operations, 
one should expect little difficulty at 
all when the operations are fed with a 


uniform material. 




















: LEGEND FOR FIGURE 1 
A. variable-speed drive —chip conveyor 4. recorder G pneumatic transmitter 16. flow-ratio recorder-controller 
‘ B. variable-speed drive—no. 1 pump (‘chips 5. chip-liquor level recorder 17. flow transmitter 

C. variable-speed drive—no. | liquor 6. Leveltroller 18. flow control valve 

transfer screw 7. level control valve 19. magnetic flowmeter 
! D. variable-speed drive—digester 8. steam temp. recorder-controller 20. consistency transmitter 

E. variable-speed drive—no. 2 pump ‘pulp 9. steam temp. valve 21. consistency recorder-controller 

F_ variable-speed drive—no. 2 10. flow recorder-controller 22. consistency control valve 
liquor transfer 11. flow control valve 23. pressure recorder-controller 

G. black liquor pump G 2-speed motor 12. magnetic flowmeter 24. level recorder-controller 

1. flow transmitter 13. level transmitter 25. level tansmitter 

2. flow control valve 14. level recorder-controller 26. pressure control valve 

3. flow-ratio recorder-controller 15. level control valve 27. vent valve 

= —_ — 


Although this may sound like an 1. The maximum surface area of the concentration and a high degree of 


idealistic dream, let us consider a con chip should be exposed to the chemi fluidity, assuring uniform temperature 


tinuous-digester pilot plant (called cal reaction. The chip cross-section and liquor distribution 
UFAN), built and presently being should be as small as possible consist 
¥ ) 
tested at the Pulp and Paper Labora ent with the avoidance of mechanical i. Constancy of flow must be pro 
vided; each chip must move through 


tory of the University of Florida damage to the fibers when accomplish 


the digester at the same speed as the 
liquor with which it entered. This pre- 


cludes use of the usual propeller type 


ing size reduction 


Conformance Principles : 
2. The lowest practical chemical con 
evolved agitators which contribute various ve- 


The pilot plant, Figure 1, centration must be used at the point 


from a background of several thou- locities and directions to the chips. 


sand experimental cooks in which all 


where chips and liquor enter the di 


gester, because a truly continuous di 


variables The external liquor wood ratio 


the cooking (temperature, 


gester involves constant high temp 
weight of fresh liquor which is added 


with the chips and heated to digester 


temperature) must be kept at a mini- 


liquor concentration, surface type and erature which, in combination with 


dimensions of chips, liquor-wood ra high concentration, is extremely dam 


tio, and time) were evaluated. The re- wing to cellulose 


sult was the establishment of a set of mum for steam economy and chemi 


principles to which the digester must 3. Liquor-wood ratio inside the di cal-recovery efficiency 


gester must be as high as_ possible 


conform if maximum yield, quality, 
without resorting to excessively large 6. The usual flashing of steam at the 


and uniformity of pulp are to result. 
digester discharge 


These are digesters. This provides a low initial should be avoided 


ISA’s Pulp and Paper Division 


—)—" 


The prime objective of the Instrument Society of sium this past April in Pensacola, Florida. The 2nd H 
'merica is to disseminate information about instru Annual ISA Pulp and Paper Symposium to be held iI 
it [ mentation. This is accomplished through technical at Green Bay, Wisconsin in May 1961 promises to | 
0 [ conferences, symposia, clinics, publications, exhibits be an even more successful event, with Technical i 
4 0 of equipment and educational programs. One of the Association of the Pulp and Paper Industry cooperat iI 
)- it most effective ways to organize these means of com ing in the technical program nT 
| ° 
h i munication in the face of the complexity of instru ; | 
i . ; ; ; "sca? There is a surge of interest in the paper industry, I 
- mentation is on an industry basis. One of ISA’s three , 
| we . from top management down, to take advantage of I 
i- 0 major national organization units is its Industry De- 
a a s : the benefits of modern instrumentation and control HI 
ye ! artmen 1¢ Pulp and Paper Division is one of ten . 
t. The Pulp and I D f . * 
[ : The ISA Pulp and Paper Division is aware of this } 
iP 1 Industry Divisions in this Department. It is an active | 
0 : interest and is offering opportunities for both man I 
it group with many projects and programs designed b 
} : ad agement personnel and engineers to discuss instru Ht 
AS [ specifically for exchange of information and dis ‘ 
mentation problems specific to all phases of pulp and | 
r- C cussion of measurement and control problems com 
[ paper manufacture. 
a- L mon to the pulp and paper industry I 
°. tr Typical of ISA Pulp and Paper Division projects If you are interested in ISA membership and the I 
1S. U is a series of specially prepared ISA Journal articles Opportunities for service on committees within the 4 
a- 0 on modern pulp and paper mill instrumentation. This ISA Pulp and Paper Division, you are invited to i 
a- p stimulating article by Dr. Nolan is the second in this write Louis G. Good, Director of the Division, Pan | 
1S series of six which started in the August ISA Journal ellit Service Corp., 7401 North Hamlin Avenue I 
it it The Division conducted a very successful Sympo- Skokie, Il] J 
a 2 
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Figure 2. Panel includes recording controllers, a manual 
pressure-loading device, and a d-c motor speed controller. A 
flow diagram of the process will be drawn in the center sec- 
tion before completion of the panel. Chip bin, vibrating chip 


feeder, and chip-leveling 


to eliminate odor and increase therm 


al efficiency in the digester. 


Operation 


Figures 2 and 3 show the mechani 
cal devices and instruments needed to 
carry out the foregoing principles and 
make the operation almost completely 


automatic. 


As the shredded chips move along 
on a conveyor belt, they are weighed 
continuously by a device that sends a 
variable electrical impulse to a re 
corder (4). In addition to recording 
the weight of the chips, (4) contains a 
pneumatic transmitter that varies air 


pressure with changes in chip flow. 


W hitc 
tank flows by gravity through a flow 
(1) into the chip-liquor 


iquor, stored in the head 


ransmittcr 
tank. Here chips and liquor are held 
in suspension by a high-speed agitator 
The 4 


a liquor-chip ratio of 24:1, 1s not 


consistency, corresponding to 


maintained by addition of fresh white 
liquor. Instead, after the initial startup, 
most of the liquor is supplied by an 
internal run-around from the No. | 
transfer screw. Inasmuch as this run 
around serves merely as a conveyance 
for the chips to provide high-fluidity 


for pumping, there is no penetration 
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conveyor are shown at right. 


of liquor into the chips in the chip 
liquor tank. Temperature in the tank 
is constant and retention time kept 
deliberately low (about 5 minutes) 
to prevent any possibility of harmful 


liquor penetration 


The level in the chip-liquor tank is 
recorded on (5). In the pilot pliant the 
level is controlled manually by adjust 


‘ing the field rheostat on the d-c motor 


(A) to change the conveyor speed. In 


commercial installations, of course, 


this would be an automatic function 


Being a positive displacement de 
vice, the No 


plies the head to transport the chip 


1 pump not only sup- 


suspension, but it also develops suf- 
ficient hydrostatic head to overcome 


the steam pressure in the digester 


Full hydraulic pressure on the trans 
fer screw is assured by (6) and (7). 
Ihe material on the discharge side of 
the screw contains 3 Ibs. of liquor (plus 
moisture) per Ib. of dry chips. Con- 
centration of white liquor is adjusted 
to supply sufficient alkali to replace 
cook. 


liquor, 


the amount consumed in_ the 
black 


recirculated from the discharge end of 


while steam and_ hot 


the digester, are added at the discharge 
cavity of the transfer screw. Because 
of the efficiency of the system, the 


steam Consumption 1s low. 


To prevent the shredded chips from 
settling and to assure that each wood 
particle ascends in time with the 
liquor, a rotating screw is provided in 
side the experimental digester. As the 
material reaches the top of the digester, 
it is expelled into the No. transfer 
screw, similar in most respects to the 
No. 1 unit. Here, however, all the 
excess liquor 1s squeezed out under 
full stream pressure. In addition to its 
function in the digester system, this 
transfer screw also serves as the first 
stage of the pulp-washing system. This 
first-stage washer 1s found to be more 
efficient than the usual brown-stock 
vacuum type. 


The flow of 


liquor from. the 


black 


storage tank to the 


recirculation 


digester is controlled automatically by 
the magnetic flowmeter (12), recorder 
controller (10), and valve (11). Be 
cause for steady flow there must be a 
slightly higher pressure at the digester 
inlet than at the liquor storage tank, 
circulating pump (G) is provided 

The heat exchanger shown bypass- 
ing the recirculation line is not used 
normally because all heating is pro- 
vided by direct steam. It is used only 
at startup to heat the black liquor 
prior to the introduction of chips to 
the digester. 

The black liquor that flows to re- 
covery also is regulated automatically. 
Instruments (13) and (14) respond 
to the level-dependent pressure dif- 
ferential in the tank, and ‘14) trans- 
mits a control air pressure to (15) 


In the dilution tank the 80° water, 
used to reduce the pulp consistency, 
lowers the temperature of the mixture 
to 118°F, causing steam pressure to be 
lost. Even if hot, dilute black liquor 
from the pulp washers (rather than 
water) were used, the temperature 
would drop to 190°F with the same 
pressure loss. If this loss remained un- 
compensated, uncontrolled discharge 
from the digester and No. 2 transfer 
screw would result. Therefore, air pres- 
sure is applied at the transfer screw 
and the top of the dilution tank (items 


23, 26, and 27). 


Pulp is discharged from the bottom 
of the dilution tank by another pro- 
gressive-cavity pump in an unusual 
application that has the suction pres- 
sure much higher than the discharge 
pressure. Used as a regulating valve 
in essence, the pump holds back the 
flow of pulp to maintain the desired 


volume. To hold a constant level in 








Figure 3. View of 
UFAN digester 
system under 
construction. 

1. chip bin 

2. chip-leveling 
conveyor 

3. chip-weighing 
conveyor 

4. chip-liquor tank 
5. no. 1 transfer 
screw 

6. white-liquor 
head tank 

7. white-liquor 
storage tank 

8. instrument panel 
9. chemical 
storage tank 


the dilution tank, the flow rate is 
controlled by varying the speed of the 
pump motor. 

By changing the setpoint of (21), 
any Operating consistency can be at- 
tained. Moreover, because the consist- 
ency is held constant, the flow volume 
shown on the recorder chart can be 
converted directly to Ibs. of pulp per 
minute 

The very complete instrumentation 
provided in this system makes it pos 
sible, for the first time in pulping bis 
tory, to determine pulp yield at any 
moment. 

The weight of chips is recorded 
and samples tested continuously for 
moisture content, therefore the weight 
of dry chips per minute entering the 
system can be calculated easily. Re 
corder (16) provides the weight of 
pulp per minute leaving the system; 
so accurate yield information is avail 
able throughout the operation. 

In addition to its recording function, 
(16) teams with (17) to effect further 
dilution of the pulp for washing 

Using a very short pulping cycle 
the system produces a pulp whose 
quality and yield are very sensitive to 
small changes in cooking time. There 
fore, the flow through the system must 
be controlled exactly. All units of the 
system depend on the speed with 
which the digester screw rotates. This 
speed dictates: retention time of the 
chips in the digester, rate of chip flow 


into the system, speeds of No. | and 
No. 2 transfer screws, and speeds of 
the two progressive-cavity pumps 
Furthermore, when all these units are 
synchronized with the digester screw, 
its speed (by controlling the cook 
time) also controls production rate, 
quality, and yield 

To synchronize all the equipment, 
d-c motors are used. A single rheostat, 
controlling the armature voltage to all 
motors, permits a 300% speed varia 
tion while maintaining synchronism 
In order that small speed changes can 
be made in individual units, each 
motor is equipped with a tachometer 
generator and field-voltage rheostat 


Future Plans 


Even more-complete instrumenta 
tion is planned for the future, when 
pilot-plant operation will have become 
routine. The first step involves the us¢ 
of conductivity cells in the white and 
black liquor streams. A very successful 
conductivity cell has been designed 
and plant-tested for several years by 
the West Virginia Pulp and Paper Co 
Negotiations are underway to obtain 
a recorder-controller to operate with 
these cells and thus eliminate periodic 
liquor-sample titrations 

The second contemplated develop 
ment is new to the pulping field 
the use of closed-circuit television in 
controlling pulp quality. Control would 
be based on the physical characteristics 





of a pulp suspension and the change 


of visual appearance with pulp yield 


Bleaching 

When the continuous-digester sys 
tem, with its closely controlled yield 
and quality, is in operation, the pulp 
mills will be ready for the next big 
step continuous bleaching. Some 
efforts in this direction already are 
being made but nonuniformity of pulp 
supply makes control difficult. Betore 
proceeding with the ultimate design 
of the continuous bleach plant, how 
ever, each stage of the operation should 
be investigated carefully to improve 
efficiency 

At the 
bleaching 
alkali extraction, hypochlorite treat 


present time the various 


operations (chlorination, 
ments, etc.) involve extended process 
ing times. The prolonged contact times 
between the oxidizing agents and pulp 
cause excessive degradation of cellu 
lose 

If high consistencies and high re 
actant concentrations are used, the re 


action times can be reduced drastically 


Although this technique was impos 
sible in the past, a new attrition mill, 
having plates that rotate in a horizontal 
plane, solved the problem of high 
density mixing at the Univ. of Florida 
Laboratory. This attrition mill-mixer 
and screw press make possible a new 
continuous method of bleaching that 
uses the same oxidizing agents and 


alkali-extraction stages, but at greatly 
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Instrument Education Experiment: No. 8* 





Teaching with a Pneumatic Analog' 


by ROBERT M. HUBBARD 
(ISA Senior Member) 


Professor of Chemical Engineering 


University of Virginia, Charlottesville 


Effectively demonstrating the ac- 
tions of various control modes, the 
pneumatic analog proves theory by 
easy-to-grasp practical techniques. 
The number of theories that can be 
made ‘crystal clear'’ with the aid of 
this equipment is largely g function 
of the instructor's ingenuity. Here 
are just a few important examples. 


THE PNEUMATIC process analog, 
the design and construction of which 
were described in last month's issue. 
is capable of simulating the actions of 
various instruments in both open- and 
closed loop control. Open-loop opera 
t1on employs only the right panel on 
which are mounted two controllers: a 
two-pen pressure recorder; and tanks, 


pressure-reducing valves, and gages for 


*Note: This is a continuing series coor- 
dinated by Prof. P. L. Balise, Associate 
Professor of Mechanical Engineering 
University of Washington, Seattle. Aca- 
demic and industrial educator are in- 
vited to submit experiments to hin 


This is the second and concluding part 
of an article which began in the August 
1960 issue of the ISA Journal, page 67 
This part is concerned with the use of 
the equipment, whereas the previous one 
covered its design and construction 


imposing various inputs on the con 
trollers. The left pen of the recorder 
indicates the process air pressure of 
any other signal to the controllers 
whereas the right pen records con 


troller output pressure 


Control Instrument 
Characteristics 

A logical first demonstration on a 
control instrument is the one showing 
the proportional mode of control. To 
convert the Taylor instrument to a 
proportional controller, it is neces 
sary to remove the derivative valve 
tubing and seal an appropriate air 
pressure in the reset bellows 


A step input is achieved easily with 
the air-tank system. Pressure-reducing 
valves are adjusted to provide 6 psi 
in the small tank and 12 psi in the 


Then the pressure in the 


large one 
large tank is raised to about 15 psi 
from the air supply, with its pressure 
valve isolated, to provide a tinal pres 
sure of 12 psi in the two tanks when 
they are interconnected. Figure la 
shows that a step change from 6 to 12 
psi produces a proportional change in 
the output of the Taylor instrument 
with about 100 proportional-band 


setting 


The effect of adding reset to the 


control is illustrated best by imposing 
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Figure 1. Controller reaction to step input; a. pro- 
portional mode, b. proportional plus reset mode. 
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Figure 3. Curves illustrate how 
capacity affects on-off control of 
a process. 
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Figure 2. Controller reaction to ramp input; a. pro- 
portional mode, b. proportional plus rate mode. 


the same step change on the instru 
ment. Figure Ib illustrates the inte 
grating effect of the reset action, 
which occurs after the initial propor 
tional C tte cl ‘| he observed reset be 
havior of the Taylor instrument closely 
coincides with the dial setting of 0 


repeat pel Minute 


Before demonstrating rate (or de 
rivative) action, it is desirable for later 
comparison to introduce a ramp input 
to the instrument having only pro 
portional control. Set air pressures of 
6 psi in the small tank and about 10 
psi in the large tank withe the needle 
valve between them open about two 
turns. To achieve the ramp input to 
the controller, isolate the small tank 


from its air-pressure valve and open 


the connecting needle valve progres- 


sively to maintain approximately the 


same pressure difference between the 
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tanks. Figure 2a shows the proportion 
al output of the Taylor controller with 
a 35°% proportional-band setting. The 
decreasing ramp is produced by clos 


ing the connecting valve and releasing 


air from the small tank to atmosphere 


by continuously opening a needle valve 


in the vent line. 


With the 


equipped for rate action and an ap 


Taylor instrument 
propriate pressure sealed in the reset 
bellows, the same ramp is applied. 
Note how, depending on the input 
rate of change, rate action creates an 
initial step in the output (Figure 2b) 


When the ramp change is reversed, the 


rate action effect causes a larger out 
put step in the opposite direction. The 
third input change (back to a con 
stant 6 pst) causes a corresponding out 
put step to return it to the initial 


value 





Figure 4. Process with single- 
speed floating control. 


Process Control 


All types of process control can be 
demonstrated with the pneumatic an- 
alog. On-off control (Figure 3) is 
obtained by using the pressure switch, 
solenoid valve, and the single-capacity 
tank at the top of the left panel with 
a fixed bleed and the inlet resistance 
two turns open. Then the three capa- 
city tanks without bleeds at the bottom 
of the panel are connected in parallel 
with the upper tank. The chart illus- 
trates the effect of a change in process 
capacity on the period of the on-off 


control 


Single-speed floating control dem- 


onstrations employ the electronic, 
motor-driven valve instead of the sole- 
noid. Figure 4 depicts this type of 
control action under the same condi 


tions as for on-off control. The Barber- 











pe 


th 





Colman motor has the means to vary 
the floating rate for further demon 


stration of this control mode 


Proportional control of a_ single 
capacity process by the Taylor instru 
ment is displayed in Figure 5. Air is 
admitted to the process through a 
diaphragm valve with the inlet-resi 
ance bypassed With the setpoint at 
10 psi, the appropriate pressure must 
be sealed in the reset bellows to per 
mit proper control when air is vented 
only through the fixed bleed. Then 
the variable-bleed needle valve is 
opened four turns. Figure 5a indicates 
a considerable offset with 100% pro 
portional band when the load 1s in 
creased by opening the second bleed 
As shown in Figure Sb, the offset is 
reduced by decreasing the proportion 


al-band setting to 15‘ 


The effect of adding reset to pro 
portional action is illustrated in Fig 
ure 6. Conditions should be the same 
as before; the normal load is the fixed 
bleed, load is increased by adding the 
variable bleed with valve four turns 
open, proportional band is 100°7, and 
the controller is adjusted to level out 
at a setpoint of 10 psi with the pro 
portional mode. After recording the 
response to the load increase with only 
proportional control, return the system 
to the initial process load, set the reset 
adjustment at four repeats per minute, 
and increase the load again. The con 
troller output changes to return the 
process pressure to the setpoint with 


out overshoot 


It is important also to show how 
process characteristics affect control 
With either proportional controller 
(the Tag instrument is best in this 
analog because it has no other modes) 
set at about 10°% proportional band 
and inlet-resistance bypassed, the proc 
ess bleeds are adjusted to make the 
system oscillate continuously. Then the 
inlet-resistance is added and the valve 
adjusted to maintain the process at the 
setpoint. The demonstration can be 
carried out in either direction; Figure 

shows how the oscillatory behavior 
is stopped by adding resistance to the 


pr COSS. 


Many more demonstrations can be 
performed with this process analog 
It is quite effective in showing that 


theory and practice do agree 
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Figure 5. Proportional control of a simple process; a. with 
100% proportional band, b. with 15% proportional band. 


4+ 4 4} + 
; LOAD INCREASETL WITH RESET 
JAD DECREASED 
2 + . 2 ; 
. WITHOUT RESET 
LOAD INCREASED 
1°) 


” 
= 
> 
z 
2 
ae 
2 
> 
° 20 0 10 20 
PROCESS PRESSURE -PS SONTROLLER OUTPUT -—PS 
Figure 6. How reset affects control. Setpoint 10 psi, pro- 


portional band 100%, and reset rate 4 repeats per minute. 


| 
WITH INLET « _ 
RESISTANCE =, 
< 
a -_— 
. —— ; 
— — 
INLET pee —_ 
RESISTANCE —— 
BY -PASSED as ——=—— 
« - _— 
~ 
° 


20 0 10 20 
PROCESS PRESSURE-PS CONTROLLER OUTPUT-—PS 


° 


TIME - MINUTES Seemann 
ny 
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Figure 1. The control 
console (foreground) and 
electrical control panel 
(rear). One turbogener- 
ating unit is operated 
from each half of the 
console, 


Computer 








ontrol of Huntington Beach Station 


by A. L. GUIDERO 
Senior Mechanical Engineer 
Southern California Edison Company 


Los Angeles 


When two new 210 Mw boiler- 
turbine-generator units go on stream 
at Huntington Beach, each will have 
its own complete $1,200,000 com- 
puter-supervised control system. By 
combining computer programed ac- 
tion with scanning and data logging, 
Southern California Edison expects 
to recoup its investment through 
greater operating alertness than is 
provided by the best conventional 


centralized control. 


lO MEET THE INSISTENT de 
mand for increased reliability and to 
protect the ever-larger amounts of cap 
ital required for modern steam station 
units, Southern California Edison is 
incorporating digital computer super 
vision into the new No. 3 and No. 4 
turbo-generating units of its Hunting 


ton Beach steam plant 
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The Plant To Be Automated 


These new units each will be 10 
megawatt (Mw) machines working at 
2400 psig and 1050 F superheat, with 
1000 F of reheat. No. 4 ts a 3600 
1800 rpm cross-compound, axial-flow 
exhaust, General Electric unit exhaust 
ing into a 110,000 sq ft two-pass In 
versoll-Rand surface condenser. No. 4 
is a 3600 1800 rpm cross-compound 
quadruple-flow exhaust, Westinghouss 
unit, exhausting into a 105,000 sq ft 
single-pass Ingersoll-Rand condenser 
Both units will obtain steam from Bab 
cock “« Wilcox 


boilers 


universal-pressur¢ 


Che once-through boiler design uses 
a superheater and turbine throttle by 
pass system to devel Pp working steam 
conditions and dispose of excess energy 
in the condenser during pre-start cycl 
ing. The bypasses also will handle 
excess energy during emergencies and 


normal shutdown operations, 


The turbines will operate on a modi 
fied sliding-pressure basis. At 1/3 out 
put, admission steam pressure will be 
about 1300 psig (Figure 2). From 1 3 
output to 4 output, steam pressure 


will increase uniformly up to full 


rated pressure of 2400 psig. From 2,3 


cutput to full output, admission steam 
pressure will be regulated to maintain 


a constant rated value of 2400 psig 


Automation is not the only unusual 
teature of these two new units: The 
universal pressure design is out first 
to incorporate once-through, drumless 
type boilers; the plant features our 
first full-size, shaft-driven boiler feed 
pumps and is the first to include a con 
densate polishing system. All these 
new features, plus computer control 
and a design and construction schedule 
of 21 months, introduced very inter 
esting and at times vexing new chal 


lenges to Our designers. 


Automation Raises Questions 


Automation of electric power gen 
erating stations today has as many dif 
ferent interpretations as there are indi 
viduals investigating the subject. Many 
questions demanded answers before 
our design and construction could 


begin 
1. What do we mean by automation? 


2. How far should we go with auto 


mation? 


3. What type of computer should be 


specified? 











n 
if 
li- 


re 


Id 





i. How many points should be 
scanned? 
5. How many total inputs and out- 


puts will be required? 
6. How many inputs should be scanned 
continuously and how many intermit 
rently? 

What should the scanning rate be? 
8. Must all points be scanned at equal 
rates? 
9. How can we achieve the reliability 
in automated controls demanded by 
powerplant standards? 
10. How best can be handle the sheer 
logistics of checking the multitude of 
tubes, 


ments, controls, relays, and all of the 


interconnecting wires, instru 
other equipment that will comprise an 
integrated automatic plant control? 
Let me explore these questions by 
describing the approach we took in 


automating Huntington Beach. 


The “System Team” Approach 


basic 


Our final 
puter control requires that the com 


concept for com 
puter supervise the functions of the 
conventional centralized plant control. 
This requires that the computer per- 
form the functions now required of 
control operators. Thus, plant opera 
tion becomes more than ever involved 
in plant design. For this reason, we 
faced the problem of coordinating op- 


erating, instrumentation, electrical and 
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Figure 2. Sliding throttle pressure curve. 


ed a principal basis for our decision 


tO automatc 


This task force prepared the com 
puter specification, analyzed bids and 
recommended final selection of the 
computer, and coordinated design to 
assure that all major plant controls 
were effectively implemented. The 
task force proved to be a highly satis 


factory arrangement 


Integrated Plant Control Scheme 


only supervise, 


i is designed to regulate automatically 
these basic operations 

l. cold startup 

2. hot restart, 

3. normal operation 


normal shutdown, 


emergency shutdown 


The computer will be in direct con 
trol of plant functions principally dur 
ing startup. The drum memory has a 


methodical program which will not 


but execute, the step 
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shown in Figure 4 


ory system are 
Figure 4 gives the automation startup 
sequence 


Normal 


verse of this startup 


shutdown will be the re 


while emergency 
shutdown, as in other plants, will be 
done to suit the circumstances 

During scartup, the computer or the 
boiler will regulate directly by initiat 
ing burner controls and limiting firing 


rates until proper working tempera 


that the computer is not the only sig 
nificant item in automated plant con 
trol: other controls, both conventional 
and specialized, are of equal signifi 
cance 

Integration of all controls dominated 
the attention of our designers and so 
warrants more than casual comment 
The principal control groupings can 
be classified generally as 


control supervision, 


1. computer for 
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Figure 4. Automatic startup sequence. 
boiler and turbine-generator are oper The nature of plant operation and trol, to be scanned in not more than 
iuing at minimum normal output The the functions assigned to the various one second 
elemental functions of the supervis plant controls suggests emphatically Class II 100 analog inputs for on 


demand and alarm printout, some to 
be logged periodically; to be scanned 
in not more than one minute. 


Class II] 
puts for on-demand and alarm printout, 


500 analog and digital in 


to be scanned in not more than one 
minute. 

Storage or memory includes all in 
formation required for the control 
functions, plus 25% spare capacity 


for future expansion 


tures of boiler metals, gas and steam boiler-turbine controls and sub-loops The specification requires these 
The 

are obtained. The computer rele for controlling normal operation and functions of the computer — logging 

control the operation of all miscellan providing protection in emergencies, trend recording — computing — 


cous boil ACCESSOTICS that must be 
3. turbine controls for normal, emer control and on-demand and alarm 
operated during starcup 
gency and computer-initiated opera- printout 
Che computer will provide the same ‘ n 
m10n ° 7 , «os 
, ? 1€ Supervisory controls as origin- 
control for the turbine-generator. Tur I y ; 8 
}. boiler controls for normal, emer- ally bought included 900 inputs, 360 


bine instruments will be 


monitored and startup guided accord 


supe Visory 


Likewise, functions, 


ingly generator 
metal temperatures, both in the tur 
bine and generator, will be monitored, 
and various key valves in boiler and 
turbine bypass and feed-water systems 
will be operated directly by the com 
puter 

When satisfactory startip has been 


gency and computer-initiated opera 


110n 


Supervisory Control 


The computer was specified to have 
the following characteristics 
|. The ability to control five basic 
operating programs: cold start — hot 
normal shutdown 


outputs, and a 16,000-word drum 
memory. In the final design, we in- 
creased total inputs to 1050, outputs 


to 400 and memory to 32,000 words. 


Our specification, which is funda- 
mentally a functional or performance 
specification, did not specify the na- 
ture of the computer, but relied on 


the competing bidders to offer the 


tart emergen sd , the 
completed, the computer will merely 5 & most favorable equipment, either ana 
cy shutdown and supervision of log or digital. As it developed, digital 


scan, monitor, record, compute and 
alarm, while the plant continues opera 
tion under regulation of the conven 
tional controls, such as the boiler-tur 
bine control system and the lesser sub 


loop controls 
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normal operation. 


2. Continuous scanning of 900 vari 


ables and fixed inputs divided into 


these three classes 
Class | 300 analog inputs for con- 


equipment proved more favorable and 
economical than analog equipment 
Our task force, starting from scratch, 
was able to produce a working speci- 
fication, ready for bid requests, in 























Figure 5. Boiler-tur- 
bine control system. 
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Turbine-Generator 
Control 


In a plant using con 
ventional centralized 
controls, many func 
tions are performed by 
plant Operators, partic- 


ularly during startup of 














FEEOWATER i 











. Meine 
wTR J FUEL alr 
vacve wir e 
posgP=s NTROLLER 


Pus , a 















































shutdown. Since the 
concept for automated 
control does not anticipate manual op- 
erator assistance for turbine-generator 
operation, suitable operating equip- 
ment under the command of the com 
puter must be provided. 

We requested each turbine manu- 
facturer to describe in careful detail 
a step-by-step startup, normal, and 
shutdown operating-procedure, and to 
submit proposals for furnishing the 
accessory equipment for computer 
control of the main generating units. 

The normal sub-loops furnished with 
the turbine generators include: 1. gov- 
ernor control; 2. output-voltage regu- 
lation, 3. lubricating and temperature 
regulation, 4. generator hydrogen 
temperature-and-pressure control, 5. 
hydrogen-seal oil system, 6. turbine- 
gland sealing system, all-around 
safety-trip devices. 

Other equipment needed to adapt 
the main units to automated control 
1. valve operators to perform formerly 
manual functions; 2. instruments to 
detect and transmit intelligence, form- 
erly a visual function; 3. automatic 
pre-turning gear functions; 4. auto- 
matic synchronizing functions. 5. ad- 
ditional thermocouples and pressure 
sensors to extend control effectiveness; 
6. miscellaneous switches, relays, filters, 
transducers and indicators. 


Boiler Control 


Equipment for computer operation 
of the boiler also is necessary. The 


boiler manufacturer responded to our 
inquiry by providing a step-by-step 
operating procedure which departed 
radically from the familiar operating 
techniques for conventional drum-type 
boilers. 

Successful application of automatic 
plant control depends acutely on reli 
able burner control and flame monitor 
ing. Adequate burner operation has 
probably been the subject of more in- 
tense attention by utilities than any 
other plant function. For this reason, 
most boiler automating equipment 
offered to us by Babcock & Wilcox 
concerned automation of gas and oil 
burning 

Forney Engineering Company equip 
ment is used to control fuel firing 
Automatic fuel firing had received con 
siderable attention and well might have 
been incorporated in our latest designs, 
regardless of the decision to automate 


Boiler-Turbine Control 


As stated earlier, our design called 
for the provision of conventional cen 
tralized control should the computer 
become ineffective for any reason. Our 
design recognizes this concept in sev 
eral instances, the most significant 
being combustion control. Ordinary 
combustion control cannot be used as 
such in a universal-pressure plant. In 
fact, the control required for universal 
pressure operation is so different from 
our present design that it cannot be 


considered a true combustion control 
So we have renamed it “the boiler 
turbine control system.” (Figure 5). 

Operation with once-through, drum 
less boilers differs from that with con 
ventional boilers in that the boiler feed 
pump iS the principal pressure control, 
and firing rate is adjusted to maintain 
steam temperature. Also, the sliding 
pressure operation designed into the 
plant introduces operating qualities un- 
like constant-pressure plants. The basic 
concepts of untv ersal pressure plant Op- 
eration involve maintaining throttle 
pressure with the boiler feed pump, 
and firing to control temperature. (The 
conventional plant fires for pressure, 
and controls temperatures by a variety 
of other means.) Such influences pro- 
duced a specification which shows little 
resemblance to our previous specifica- 
tion describing combustion controls. 

Our boiler-turbine control system 
is designed to 
|. provide proper working steam pres- 
sure at the turbine by regulating boiler 
feed-pump speed through the hydraulic 
coupling; 
2. vernier plant output by regulating 
turbine and fuel valves; 
3. provide adequate response to chang- 
ing loads while maintaining optimum 
operating economy 

These controls also must be inte- 
grated in the overall plant control, 
along with the supervisory control sys- 
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Figure 6. Gener- 
al logic diagram 


for corrective 
action. 
rective We believe the 


computer as a 
controlles has 
opened the new 
avenues of im 
provement — with 
which the design 
er can minimize 


the increas in 





cost of genera 





tem, turbine-generator controls and 


bouler control ; 


THE COMPUTER ASA 
POWERPLANT TOOL 


ycars, companies 


For many power 


have been able to offset their ever 
rising fuel costs by advancing working 
energy levels to improve fuel economy 
also by increasing the number of feed 
water heaters, lowering boiler exit-gas 
temperatures and other lesser improve 


ments. These measures, while 


IMproyv 
ing fuel economy, have increased plant 
capital costs, and equipment and op 
erating complexity. Utilities have built 
larger and larger units, not only to 
meet load growth, but also to reduce 


capital costs per kilowatt 


These factors, plus increased labor 
costs, have produced the post-war con 
cepts of centralized control, which to 
day is accepted as the conventional 
design. Centralized control has reduced 


operating costs by man 


minimizing 
power needs, and also has elevated the 
powerplant Operator to a more skillful 


satisfying job 


While use of supercritical pressures 
and higher temperatures promises still 
further gains in fuel economy, it now 
seems that the utility industry has 
reached a plateau of practical efficien 
cy, and that further efficiency gains 
will be small. Thus, with all present 
avenues of advance limited, the power 
faces a_ perplexing 


plane designer 


search for fruitful designs, if he is to 
suppress or offset the present compel 
ling increases in the cost of produc 


ing electricity 
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tion. Let us ex 


amine the characteristics underlying 
the concept of computer control 
Conventional centralized control not 
only has made operation of large ma 
chines by a minimum number of op 
erators possible, but has improved con 
trol supervision. The tireless vigilance 


of electronic Computers can improve 


plant control supervision by sheer 
speed of response. At Huntington 
Beach, the computer constantly will 


scan and monitor all significant plant 


variables at fantastic frequency and 
remain alert to impending problems 
»4 hours a day. 

been 


The supervisory system has 


trained to prevent misoperation of 


equipment, particularly when hazard 
to personnel or damage to major equip 
ment is involved. The computer, by 
incorporating virtually instantaneous 
diagnosis of change in operating re 
quirements or impending plant prob 
lems, and with equal dispatch in in 
itiating suitable action, provides the 
tool needed for overcoming the na 
tural limitations of human operators 
(Figure 6). Thus, the introduction of 
the computer into powerplant design 


isa truly significant advance in the art 


Benefits of Automated Control 


The expected benefits of automated 


control provided our basis for deciding 


tO automate and so, merit reiteration 


A tew of those benefits are 


|. safer plant operation, 
2. long-range reduction in overall 
plant maintenance, 

3. improvement in plant control dis- 
cipline, 


+. refinement and improvement in re 


porting and recording of station per 
formance 

improvement in achie ving opumum 
performance 


The control rooms of modern sta 


tions have become larger and more 


complex aS more and more operating 


intelligence has become necessary. De 
signers have striven to keep control 


rooms compact to preserve the true 


concept of central control. Automa 


tion significantly reduces active contro] 


Control consoles and Sta 


enjoyed like 


room arca 
tion annunciators have 
improvement in compac tness, Living 


Operators more ready access to con 
trols (Figure 1) 

The operator will face fewer instru 
ments and control devices, thus reduc 
ing the chances of confusion. This 
factor, together with the agile response 
and watchfulnes: of the computer, may 
produce appreciat.'e reduction in unit 


Startup and normal shutdown time 


Many records of station perturmance 
are made and stored as background for 
periodic reports for plant operating 
accounts. Periodic logging of complex 
computer figures will 


make unnecessary the prodigious and 


performance 


seldom-used files of minor records of 
station operation. Likewise, the form 
idable banks of annunciator windows 


have been much reduced 


Limitations and Future Needs 
Powerplant controls are based on 
accurate measurement ot three basic 


variables pressure, and 


temperature, 
electromagnetic deflection. From these 
fundamental measurements have grown 
the instrument and control complexes 
commonly found in today’s plants. The 
successful control of the many large 
generating plants now operating ade- 
quately testifies to the ingenuity of 
the controls industry. However, the 
increasing size and complexity of mod 
ern powerplants will continue to tax 
that ingenuity and inventiveness 


New means for more accurate and 


responsive temperature, pressure, flow 
and electrical measurements will be 
required. Much improvement will be 
needed in flame monitoring and feed 
water measuring instruments. 

The great speed capability of modern 
computers is not matched today by 
the classically accepted methods of tak- 
ing primary plant performance meas 
urements. This thought suggests that 
more definitive data must be devel 


oped relating the basic physical sci 














7. Excerpt 


Figure 
from typical block 
logic diagram. 


ences applying to 





thermal power Sta 


tions. Pe rhaps com 


puters applied in < 
tnese arcas 148 a fe 
search rool will 
prove beneficial 
The commercial 
limits Of accuracy 
which for many 


years have been ad¢ 


quate for smaller, 





less complex ma 





chines, are no long 
er satisfactory. The 
reliability now avail és 
able in many com 


mercial control 
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products must be im 


proved to meet increasingly rigid 
powerplant standards. Of course, re 
more 


duction in costs and compact 


equipment, particularly in motor op 
erators for valves, will be expected, 
as well as simplification of designs 
Much of the foregoing will be done 
when the demand for automating com 
ponents justifies standardization. 
Instrument industry standardization 
of input and output signal ranges will 
be helpful; also, recognition by in 
strument and computer manufacturers 
that their products will be sharing 


common responsibilities and must 
work as an integrated team. Major 
plant component manufacturers must 
recognize and provide for automated 


plant control in their future designs 


Reliability and Maintenance 

The digital computer and its acces- 
sories for producing effective auto- 
matic supervisory control is a bewil- 
dering arrangement of relays, switches, 
wiring and transistors. The possibility 
of malfunction of any of these Gom- 
ponents singly or in groups is retog- 
nized in design, not only of the com 
puter but of the plant. Certainly, the 
provision in the plant controls for 
reverting to conventional control in 
event of computer failure, recognizes 
the p ssibility of malfunction of com- 
puter supervision. The _ self-testing 
routines programed into the computer 
also provide for such possibility. We 
must develop adequate operating ex- 


before all 


perience factors can be 


pre »perly asse ssed 





needed 


All hardware to produce 


automation is not yet available as 


standard products For this reason, 
costs of plant automation are high. 
Likewise, the characteristics of many 
standard components do not match the 
full potential of control computers 
The reliability, accuracy and speed of 
response of present-day powerplant 
controls do appear to equal the parallel 
characteristics Of Computers 
Computer programing 1s a tedious 
and costly necessity. The worth of 
computing equipment would be great 
ly enhanced if programing could be 
simplified and made more easily un 
derstandable. Streamlining and stand 
ardizing of symbolic representation of 
block logic 


Figure 7 are also needed 


diagrams as shown by 


Future Prospects 


Application of computers as an 
of automated 
plant control at Beach 
(and at the Little Gypsy Plant of the 


Louisiana Power and Light Company) 


integrated component 


Huntington 


has not yet been proved by actual 


working Computers ap 


experience 
plied in data processing have produced 
encouraging results and the industry 
is looking forward to a demonstration 
of successful computer supervision of 
plant control 

Unquestionably, these early designs 
do not represent the ultimate achieve 
ment in automated power plants. W« 
can expect that confidence gained by 
experience will extend the concept of 


automation not only to more and more 


plants, but in the degree to which 
plant control will be automatic. Fur 


thet advances in control 


techniques 
could prov ide the basis for total plant 
control by computer. The influence of 
fully automatic design may change the 
silhouette of powerplants as signifi 
cantly as did the influence of central 
ized control or outdoor station design 

The huge economic investment in 
generating stations and the exciting 


development in control technology 
are the incentive for continued better 
ment of plant design and improvement 
in powerplant product. If tomorrow's 
energy demands are to be fulfilled, the 
powerplant designer must continue to 
look to the controls industry for ad 


vancement in instrument technology. 
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Figure 1, (Left). This imaginary venturi valve shows the potential effect 


of pressure recovery on C,. Figure 2, (Right). Results 
venturi body shown. Inlet diameter 


water tests on 


of actual air and 


2”, throat diam- 


eter 144", port area 1.23 sq in. (Data, courtesy Fisher Governor Company) 


Practical Determination 


of Control Valve C,, 


by PAUL WING, JR. (Member of ISA) 
Mason-Neilan Division 
The Worthington Corporation 


Norwood, Massachusetts 


Many instrumentmen tend to as- 
sume that flow through control 
valves should be as accurately de- 
terminable as is flow through sharp- 
edged orifices. This article tells why 
valve sizing will remain more art 
than science for some time to come. 


THE SELECTION of an optimum 
control-valve size depends on exact 
knowledge of tolerances in valve-flow 
coefficients and in valve-sizing formu 
las. But, just how is C, now deter 
mined and how constant is it under 
widely-varying flow conditions and 
when applied to the many styles of 
valves? 

Orval P. Lovett Ir., 


ter for valve sizing,” noted discrepan 


using’ a compu 


Superior numbers refer to similarly 
numbered references at the end of 
this article. 
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cies in present valve-sizing formulas 


between various manufacturers and 
suggested a compromise solution. This 
rationalization hinges largely on sé 
lecting a density correction factor on 
compressible fluids, and there appears 
to be no serious obstacle to an indus 
try-wide compromise. These formulas 
use the flow coefficient C, defined as 
the number of US gpm of water at 
standard conditions that the valve will 
pass with a pressure drop of | psi 

a concept of C, so useful that it is 
accepted throughout the entire valve 
industry 

In this article, I assume that the (€ 

formulas for gases and liquids are ac 
liquid flow 


ceptable. Actually, the 


formula for water—total flow is equal 
to the flow coefficient C, multiplied 
by the square root of the pressure drop 

always has been acceptable. If this 
were strictly true, a C, determination 
for liquids could easily be made by a 
standardized water test 

Anticipating the need for standard 
ized C, ratings, the Fluid Controls 
Institute (a manufacturer's association) 
started work in the fall of 1950. A 
formal committee, formed in 1952, 
produced Standard FCI 58-2, “Recom- 


mended Voluntary Standards for Meas 
urement Procedures for Determining 
Control-Valve Flow 
plying to any type valve, and covering 


Capacities’, ap 


test-manifold design and testing pro 
cedure. The tests are made in a piping 
system the same size as the valve and 
at 5 to 10 psi pressure drop using cold 
water. Each of three flow readings is 
divided by the square root of the re 
spective pressure drop and averaged 
to obtain a factor which “may be called 
C, under conditions established by the 
manufacturer as being reasonable for 
use on a valve where the configuration 
of the valve will not give excessive va- 
riation within their flow formulas.” 
Since this procedure was set up be- 
tore rationalization of the flow formu- 
las, it has been assumed that the FCI 
test can be used for C, rating once in- 
dustry-wide formulas are established 
However, this is not true and the dis- 
cussion now centers on the reason why 
the qualification as quoted from the 
specification must be retained 


Pressure Recovery and C, Rating 


Assume that the imaginary venturi 
valve (Figure 1) is of 6” size with a 














minimum throat area of 10 square 
inches and that inlet and outlet con 
tours follow the classic venturi pattern 
If this valve were flow tested on water 
and a pressure differential of 1 psi 
established between the inlet and 
throat (P P.), the flow would be 
ery close to 380 gpm (based on an 
efficiency of 1.0). This is a C, of 38 
per square inch. Pressure recovery in 
the outlet section would be about 90‘ 

so total pressure loss (P, P.) would 


be only 0.1 psi, and the C, calculated 


from the conventional formula would 


be 380/\ 0.1 
nificent C, for a 6” valve and com 


pares with approximately 400 on a 


1200. This is a mag 


typical double-seated control valve, or 
‘20 on a 6” butterfly operating at 60 
degrees open. However, a laboratory 
test of this valve on water at even 
moderate drop would Cause severe Cay 
itation, rapidly cancelling all the pres 
sure recovery effect. Cavitation nois« 
would be objectionable and flow 
would tend to drop to that produced 
by a sharp-edged orifice. At 100 psi 
inlet and 0 psi outlet, the expected 
flow would be around 2500 gpm and 
the calculated C, would be only 250, 
or about 25 per square inch. 

Used on compressible fluids even 
at moderate pressure drops, this valve 
would not exhibit the 
covery obtained at low drop om water 
For example, on air at 50 psig inlet 
psig outlet the C, calculated 
formulas would 


pressure re 


ina 


from present flow 
more nearly equal that obtained on 


water at high pressure drop where 


severe Cavitation resulted. And as its 
plug closes, the streamlined recovery 
path of the body outlet is altered 
severely, changing its inherent flow 


characteristic 


Commercial Valve Designed 
for Pressure Recovery 


Streamlined body and plug contours 
such as used in several commercial 
valves may tend to reduce wear and 
tear, but the general effect on pre- 
diction of flow characteristics and 
valve capacity is quite complex (Fig 
ure 2). On a water test run essentially 
to FCI standards, the C, 
steadily to a maximum of over 60 (48 
C, per square inch); and on air at 
50 psig inlet and 0 psig outlet, C, 
reached only % of that obtained on 


the water test. More than rationaliza- 


increased 


tion of existing liquid flow formulas 
is needed to account for this large 
difference, which is due mainly to the 
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C, vs. lift for sin- 

gle-seated globe Wy 

valve shown. Top- (iC 

guided, lathe- ¥ 


turned plug, 1'%” 
Size, 144” seat diam. (Seat area 





v 
1.23 sq in.), same as valve in Fig- 
ure 2. Figure 4, (Above). This scale drawing of a globe valve explains 
changes with direction of flow. 
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drawing of angle valve of Figure 5. 
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additional flow obtained at low pres- 
sure drop, through recovery in the 
body outlet section. 

Many 
eral streamlined angle valves devel- 
oped for erosive slurries, give equally 


valve styles, including sev- 


erratic test results 


Pressure Recovery with Solid- 
Turned, Single-Seat Plugs 


This same phenomena occurs on 
several other valve types which might 
not be suspect. For example, the two 
curves of Figure 3 are approximately 
identical up to about ¥% lift, after 
which the flow-to-open C, shows a 
substantial increase over that of the 
flow-to-close: C,/sq-in. is 32 for flow 
to-close and 38 for flow-to-open 

At rated lift flow-to-open (Figure 
4), there is an annular divergent path 
downstream of the principal restriction 
between the plug and the body which 
promises some pressure recovery. How- 
ever, the bevel of the seat ring in the 
tlow-to-close direction 1s too steep for 


this effect. At 1/3 lift, the divergent 


angle downstream of the principal re 
striction in either flow direction is so 
large that there is little pressure re 
covery 

Figure 5 gives similar data for a 
high-pressure angle valve of the same 


general Primarily for 


configuration 
structural reasons, the seat ring in this 
valve is especially deep and this turns 
out to be significant. This example 
was also chosen since it is a nominal 
2” valve with a reduced port diameter 
of 1.100 (just 


area) so the velocity in the valve body 


under 1 square inch 


iS reduced and pressure recovery in 
the body is minimized. The maximum 
C, in the flow-to-close direction is 
52.5 per square inch as compared to 
51.6 per square inch in the opposite 
direction. 

Study of a section of the valve at 
two lifts (Figure 6) indicates a more 
gradual area increase in the flow-to- 
open direction at 1/3 lift and in the 
flow-to-close direction at rated lift 
At rated lift, the higher C, is obtained 
in the flow-to-close direction where 
the deep divergent cone of the seat 
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} . Figure 7. Scale drawing of com- cious oe 
fol lit monly used globe valve. Straight- OPEN—_| 
Juieaiel sided needle plug *.” diam. (0.11 ao r | 4 < 
2 , sq in. seat area) tapered to pro- | 
duce full port area at *,” stroke, | 
with essentially-linear flow char- , 60 $ \ 
’ acteristics. = . wT 
F 40 4 [ ) { 
} j 
J UJ 
/ | 
4 / , | A” 
/ . 4. 
Figure 8. Results of FCI tests in a 
both directions on valve of Fig. 7. " eee 4 F P 
Figure 9. Scale drawing of aw 
va A = oe 
globe valve of Figure 7. x i / ; 
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| 
z | | FLOW 7 1 
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Figure 10. Same_ valve eee } 
held at rated lift while pres- o! , - 2 9 
. . 3 3 « 45 &« ¢ 
sure drop increased from " , 
7 . . RATED | T 
10 to 200 psi—water flow. y AT MATEO LI 
aniciciamensmncasianasmnaiat : 
ring pro 1c pre sure recovery Nor throughout the stroke In the tlow to reduction in the thr at 18 necessary fO 
that most pressure recovery occurs in open direction, the rate of area in cause cavitation. It would be interest 
the seat ring alone crease is constant throughout the stroke ing to run similar tests using a fluid 
Ac high | and too great for much recovery. The with a continuous boiling range such 
f\t mene ressure arops the If} : 
Id test C,'s at rated lift are 5.8 and 3.8 as gasoline. Certainly the C, would 
F ) 
creas aque to ressure recovery WOU! . 
| respectively. The Cy rating tor this par fall off with increased pressure drop, 
vanish and the resultant curve would 
ticular valve is 3.4 regardless of flow although a formula suitable for use for 
venerally fall along the lower values J ; 
direction. This number was chosen by accurate valve sizing would be quite 
of both of those shown in Figure 5 ‘ 
multiplying the orifice area of 0.11 complex 
Chis flow behavior is unusual but even 7 ; 
square inch by about 30 C,,/square The C, values in Figure 11 were de- 
less radical than one might expect from ' ; 
’ inch. For 20 years, reputable control rived from the test data using the 
the more streamlined shapes é' 
valve manufacturers have assigned formula for compressible fluids based 
CONSETVatIVvE values when pressure on the arithmetic mean density factor 
recovery effects were known to exist as suggested in O. P. Lovertt’s paper 
Test Results Our discussicn so far has centered Under these conditions, the shape of 


at Other Operating Conditions 


widely used 


The much simpler, 


globe valve of Figure was chosen as 


i continuing this discus 


an example f 
sion. The 3/8” 
11%’ body makes body recovery effect 


diameter orifice in a 


negligible and users can easily run 
similar tests without extensive lab 
oratory equipment 


Figure 8 shows two entirely separate 


curves with the flow-to-close C, run 
ning about SO above the flow-to 
oper Note how different the pattern 


is from those in Figures 3 and 


The annular area between the long 


tapered needle and the seat ring in 


the flow-to-close direction (Figure 9 


gives excellent = pressure recovery 
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on low pressure drop water tests. The 
next series of plots shows the be 
Various 
pressure drops using both water and 
air. Nore 
direction (Figure 10) drops off rapid 
at about 3.5 


havior of this same valve at 


how Cy, in the flow-to-clos« 


ly and tends to stabilize 
at pressure drops exceeding 100 psi 


Phe flow-to-open C, also drops off, but 


stabilizes at about 3.8. This test was 


run with 2 psi back pressure, and the 
substantial decrease in flow-to-clos« 
( 1S 


annular area between plug and seat 


caused by cavitation in the 


ring. On test, the decrease in C, shows 


as a critical pressure drop beyond 
which no increase in flow is observed 


A high C 


higher drops as the average static pres 


(flow-to-close) is retained at 


increases, since vreater pressure 


sure 


plug and seat ring has little to do with 
the flow produced. There is no sig 


nificant difference between the flow 


characteristic in either direction, and 
the resultant curve would be close to 
that obtained in the flow-to-open di- 
rection under FCI conditions 


With about 100 psi inlet pressure, 


tests were made in both flow direc- 


tions with the pressure drops from | 
psi to 20 psi. In the flow-to-open direc- 
tion, the curve obtained (Figure 12) is 


almost identical to that obtained at 
critical pressure drop (Figure 11). As 
the drop is decreased in the flow-to 
close direction, C, tends to increase: 
and with a drop of | psi, where the 
Reynolds number is the same as for a 
typical water flow test, the C, values 


are about the same as those in Figure 











8 While it is unlikely that a 1 psi 
pressure drop would be encountered 
on a gas flow application at a static 
pressure of 100 psi, this plot reminds 
us that the problem of pressure re 


covery is by no means confined to 


water or noncompressible fluids 


Figure 13 shows the results of an 


FCI test on the same valve with the 
seat ring bored ouc as a sharp-edged 
orifice. This 1s about the least efficient 


combination that could be designed 
using the original needle plug. Not 
that ¢ 


directicn is only 3.0, or 4% the value 


at rated lift in the flow-to-close 


obtained with the standard seat ring 
This plug-and-ring combination would 
produce flows close to those calculated 
flow formulas. 


using the standard 


As an example of high efficiency 
flow in both directions, both plug and 


seat ring were altered as shown in 


Figure 14. The plug taper and scat 
angle were chosen so that at rated lift, 
the annular flow area at the top of the 
seat ring equalled the total flow area 
at the bottom of the seat ring. This 
yave the same rate of area increase in 
both flow directions. The result under 
FCI conditions was a pair of identical 
maximum Cy, of 


curves reaching a 


nearly almost 20% greater than 


any previous test. There would be 
little practical value in designing such 
a plug-and-ring combination in a con 
trol valve since, under most actual 
operating conditions, the high C, due 
to pressure recovery could net be 
realized 
The data presented in Figures 

through 14 are not intended to resolve 
a complex problem, but rather to 
clearly establish its existence, and dis 
pel the idea that C, ratings are just 
picked out of the air.” On this style 
valve, the problem is to select a C, 
rating which represents the least effi 
cient condition met in actual installa 
tions. It does mean that some valves 
operating at low pressure drops will 
pass more than the amount calculated 
flow formulas 


trom the standardized 


Double-Seated Top- 
and Bottom-Guided Valves 


Fortunately, some common control 


valve styles give acceptable results 


using the FCI test to establish a C 
rating to be applied to the standard 
formulas. For example, tests run in 
both flow directions show relatively 
little difference in the C,-vs.-lift be- 


havior up to a C, of about 400 (Figure 








Figure 11. 

C.. vs. lift for 
the valve of 
Figure 7 on air. 
Inlet 100 psig, 
outlet 10 psig. 


Figure 12. 

C. versus lift for 
the valve of 
Figure 7, at 

100 psi inlet and 
1 to 20 psi drop. 


Figure 13. 

C. versus lift 
for the valve of 
Figure 7, but 
with its seat 
bored out toa 
sharp-edged 
orifice. 


Figure 14. 
Alteration of 
seat design of 
valve of 

Figure 7, 

gave much 
higher efficiency 
in both 
directions. 
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triction here 
eat ring, and sul 
tantial agreement is Obtained between 


tric I | [cst ind r¢ sults 


formula on. other 


} 


obtaine 


fluid and pressures A the lift in 
creases (quick-opening plug) the body 
becomes the principal restriction. On 
water test, overall efficiency of 
cal loubl 


is much vreatcl 


a typ 
tlow 


and the pressure drop 


seated body in reverse 


about ¥% that in the normal 


Little u 


additional flow in a general purpos« 


ave ayes 
direction sc can be made of this 
control valve. Behavior certainly would 
be erratic at higher pressure drops, and 
about all this shows is the desirability 


ot keeping the prin ipal restriction be 


tween the plug and seat ring 


In a double-seated valve, one plug 
is flow-to-open and the other flow-to 


This cancels out tendency 


< lose any 


for deviation because of flow direction 
V-port plugs are more nearly similar 
to a sharp-edged orifice. Their relative 
but nearly constant ef 


ly poor more 


Selecting the 


What does an air defense weapons system do when a 


' / J 4 | 
| REVERSE Figure 15. | 
| FLOW Behavior of 
a typical 6’ | 
double- } 
seated | 
Pl | valve with 
V-port and | 
1 quick- 
rv ¢ : REV } 
“ ) FLOW opening 
| plugs. 
| 
| 
ju J 
riciemnme make ! nN ¢ er pre 
ict TloOW beha ! 
Do ible cated moorn contoured 
lathe-turned plugs with either cq ial 
percentage or linear characteristic 5 be 


ve erratically when tested by the FCI 
likely 


t occur at partial lift where pressure 


procedure Variations are more 


recovery between plug and ring in the 


tlow-to-close direction alters the flow 
characteristic. At rated lift, the effect 
generally is small and an FCI test on 
conventional double-seated — valve 
does give practical Cy values 


Summary 


The KC | procedure Rives abnormally 
high ¢ 


where substantial pressure recovery et 


ratings on valve configurations 


fects exist. Here, conservative ratings 


must be assigned or, alternately, a rat 


ing obtained by an air flow test at 


sufficiently high pressure drop to elim 


inate substantial pressure recovery 


Pressure recovery is induced by a 


diffusing cone immediately down 


principal restriction. It 


can take place between the plug and 


stream of the 


ring ilone, or 
body It is 


straight-through 


seat ring, in the seat 


might involve the valve 


Common in as well as 


ingle valves. A very-short flow passage 
f the shape can be very 


I i¢ proper 
cre ibl« SOTTIC 


| 
port arca 1S Known 


nd 1s small with respect t he body 
ire i figure of 40 ¢ juare-inch 
r i conservative ] et ( 
Inf 
All ne-turned me I ntoure 
Pp} rs and ring ire liable t snOwW 
triable recovery in s e degree mak 
ny it difficult to fix a Cy rating or 
even to determine the inherent tlow 
actc! tic 
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Best Target 


the defense weapons system from realizing its capabilities, 


number of attackers come into range virtually at the same it is extremely important to put each shot where it will be 


time? Such an eventuality is not left to chance 


The National Bureau of Standards is conducting a re 
rogram, sponsored by the Army Signal Corps, to 


search | 


enable air defense systems to realize their full potentiali 


ties. This involves the development and implementation of 


rules for selecting the “best possible 


all the attackers in range 


In the course of 


in delaying recognition and accurate location of some at 


tackers. Because such a 
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target 


an air attack, the enemy 


hostile environment 


from among 


most effective. The research of the Bureau's applied mathe 


matics laboratories is directed toward this goal 


The factors involved in target selection include the near 
ness of an attacker to the defended area, and the attacker's 
velocity. If all relevant criteria point to the same attacker, 


then of course there is no selection problem; but such a 


simple situation rarely arises. The function of a selection 


may succeed 


will prevent of the best target 


rule is to combine the relevant factors into a single com 


posite criterion, which then yields an unambiguous choice 








Figure 1. A good-looking, reliable 
and easily-serviced analyzer in- 
stallation like this is no accident. 
This article tells you how instal- 
lation should be done. 
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Are You Having Sampling Problems? 


by E. A. HOUSER (Member of !SA) 


Sampling System Supervisor 
Application Engineering Department 
Beckman Instruments, Inc. 
Fullerton, California 


Vital to successful operation of 
any process-stream analyzer is prop- 
er sample conditioning. With the 
big payouts possible from today’s 
in-plant analyzers, it behooves every 
instrument engineer and technician 
to know how to correctly design, in- 
stall, operate and service analyzer 
sampling systems. 


IN THE PAST few years, sample 
handling has progressed from “let the 
customer do it” to commercially-avail- 
able, pre-engineered, completely-pack 
aged, sampling assemblies. However, 
sampling is one area in which plant 
environment plays a very important 
part; and often, the instrument maker 
is not told enough about the area 
into which his equipment will go. 
Thus, while better maker-user coop- 
eration is improving this problem, 


there remain many decisions which 
the user must make himself, and cor 
rectly, if he is to maximize his ana 
lyzer performance and minimize his 
maintenance and operating costs 

Instrument engineers and service 
men must consider carefully these fac- 
tors if they are to obtain an accurate 
and reliable analyzer system 


1. sample point selection, 

2. analyzer location, 

3. sampling components location, 

i. component installation, 

). sample pipe routing and installa 
tion. 


— 


Selecting the Sampling Point 


The exact point in the process 
stream from which the sample is taken 
profoundly affects the kind of treat 
ment required to make the sample 
suitable to the analyzer. To know 
whether a planned tap is properly lo 
cated, ask yourself these questions 


i. Is a better (cleaner, dryer, more 
representative, lower temperature, low 
er pressure) sample available else 


where from the same proc ess stream? 


b. If your sample is liquid, and re- 


quires vaporization, 1s the same stream 
available elsewhere as a vapor? (Ex 
ample: sample a fractionator overhead 


rather than a liquid product.) 


c. On vapor samples: Can the tap be 
into top or side ot the PpFOcess pipe 


to minimize liquid or dirt pickup? 


d. On liquid samples: Can the tap be 
into side ot pipe tO minimize bubbl« 


and dirt pickup? 


e. On high-pressure liquid samples: Is 
the tap diameter too large for accept 


able sample purge time? 


f. Is your sample tap just downstream 
of a Tee 


nonrepresentative sample? 


yielding poor mixing and a 


g. If you're using a probe to sample 
dirty gas, is the gas flow direction 


such as to cause dirt loading reduction? 


h. Is there overlooked contamination 
of the process stream by plant equip 
bleed of seal fluid 
through a pump packing.) 


ment? (Example 


2. Locating the Analyzer 
Sampling considerations should 


dominate in selecting analyzer loca- 
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Figure 2. 


tap (left) is poor practice. Do use '« 
volume 


of small 


ton The pertect location would be 
1. close to. the sampling point, OF 
equidistant = fror mulaple sampling 
juidistan m multiple sampling 
pe int 

b. at a location without temperature 
cxtremecs 

c. protected from dirt, sun, rain, wind 
ind snow 

| readily ACCE sible for service 


c. vibration free 


f. at elevation below sampling point, 
especially if liquids are to be carried 


with pase 


v. close to supplies of power, steam 


water, and air 


3. Locating Sampling 
Components 


For convenience, it 1s best to locate 
all sampling components (except a 
sample-tap block valve} close to the 
analyzer unit. However, sample trans 
pore time lay and need for expensive 


steam tracing could prevent this 


Sample Circulating Loop. When |i 
quids are being sampled, a circulating 
loop of sample pipe should be used 
to carry the sample up to the analyzer 
where the vaporizer is located. Steam 
tracing of such a loop is undesir 
abl Select a pipe Size t ob 
tain desired transport time according 
to the amount of sample and pressure 
drop available. Sample loop taps can 
be taken across any pressure-dropping 
device—pump, control valve, or orifice 
plate; or the return line can be con 


nected into any lower-pressure process 
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of \%&” or %4” 


(right) to minimize 


point the preceding charge surpe 


tank, a re-run tank, et 


Be careful that your sample remains 


liquid up to the vaporizer 


entirely 
inlet or you will get variations in com 


pt sition 


If you can't use a sample circulating 
loop, locate the vaporizer at the sam 
ple tap itself, and send your sample 
to the analyzer as a low-pressure va 
por—usually requiring steam tracing 
Avoid long liquid runs unless a sub 
tantial liquid flow is by-passed. For 
example, recall that the vapor-to-liquid 
volume ratio for Cy, hydrocarbons is 
200-300 to 1; thus, a vapor flow rate 
of 2 liters per minute equals only 6 to 
10 liquid cc/minute. Even %4” OD 
tubing contains 5 cc per foot, equalling 
liquid velocity of only 1 to 2 ft per 
minute—far too slow for distances be- 
yond a few feet. Any pressure gage or 
relief valve associated with the vapor 
izer must be located at the vaporizer 
for protection and to facilitate adjust 


ment 


Gas Samples Sampling ot gases and 
Vapors at moderate and high pressures 


Where the 


pressure reducer is located at the ana 


pr ses similar problems 


lyzer, very long time-lags can result, 
because in any sample line in which 
the flow rate 1s a constant at standard 
conditions, the purge rate is direct! 
proportional to absolute pressure in 
the line. For example: Consider a 100 
fr sample line of % x 0.030” tube, an 
initial sample pressure of 435 psig, a 
reduced pressure of 15 psig, and a 
sample flow rate of 2 liters per minute 


measured at 
Should — the 


atmospheric pressure 


pressure regulator be 


pipe and block valve for sample 
”" tubing and block valve 
sampling 


time-lag. 


mounted at the analyzer where it 1s 


» adjust, or at the 


most Convenient t 


sample point? 


If mounted at the sample point, the 
actual sample line flow will be 1 liter 
per minute (at two atmospheres) and 
it will take about 30 seconds for a 
given molecule of sample gas to reach 
the analyzer. (Approximately 4 liter 
sample tubing volume.) On the other 
hand, if the regulator were mounted 
at the analyzer, the sample transport 
time would be 7% minutes, because 
the effective volume flow rate at 
actual line pressure is 1/15, since the 
flow now is measured at 30 atmos- 
pheres instead of 2. Thus, where time- 
lag is important, reduce sample pres- 
sure as early as possible, or provide a 
fast bypass of sample to the analyzer 


location 


Sometimes a gas sample is saturated 
with condensable vapor at tempera 
tures above ambient, requiring steam 
tracing Here, it is economical to lo 
regulator at the 


cate the pressure 


sample tap, especially if long runs 
are required and if sample lines at re 
du ed pressure do not require steam 
tracing. Associated 


pressure Rages 


and relief valves should be located 


with the pressure reducer and not 


separated 

Extreme ambient temperature or 
poor accessibility might prevent loca 
tion of the sampling components at 
the sample point. Then, an_ inter 
mediate location might be necessary, 
which meets the particular require 
ments: as with combustion Zas sam 


pling where sample-cleaning equip 

















ment, using stcam OF Watcr, 1S used 
Samples containing water frequently 
are corrosive and difficult to move 
rapidly, so cleaning and separating 
equipment should be located within 
10 to 20 teet of the sample point, 
making the long run to the analyzer 


with the cleaned gas 


4. Installing and 
Mounting Components 


At the Sample Point. The user nor 
mally provides the block or shut-off 
valve at the sample tap With Vapor 
izers or high-pressure regulators di 
rectly connected to the process line, 
the internal volume of the connection 
(including the block valve) profoundly 
affects sample purge time-lag. Unless 
time lags up to an hour or more are 
permissible, the block valve should be 
4” or smaller of the instrument type, 
followed by a short length of %” OD 
x 0.020” wall tubing connected to the 
regulator inlet. With pressure reducers, 
the purged time-lag depends on pres 
sure, but can be calculated as ex 
Vaporizers also should 


be connected to the process with ly 


plained above 


tubing (Figure 2). 


If a circulating loop is used, the 
sample-tap block-valve should suit the 
pipe size used. Here, size is not critical, 
because the volume flow-rate .is rela 
tively high; frequently % to %” pipe 
is used where the flow is a gallon 


per minute or more. 


Where a pressure reducer is used, 
be sure to consider that condensate 
in the inlet connection between the 
reducer and the process line will form 
if your process stream is warm and 
saturated, or nearly so, because the 
sample will cool rapidly as it leaves 
the main line. Thus, condensation can 
occur upstream of the reducer even 
though there is no problem once the 
pressure is reduced. Unless this liquid 
is removed by a trap or separator, its 
formation must be prevented by heat 
ing the inlet connection; otherwise, 
irregular analyses will be obtained 
and regulator Operation impaired. If a 
trap is used to separate liquid from the 
sample prior to reduction in pressure, 
do not steam trace or otherwise heat 
the trap, or incomplete separation will 
result. And locate such a trap away 


from heat 


For similar reasons, the liquid sam 
ple to a vaporizer inlet must be 
entirely liquid. Be sure that heat is 


not conducted back to the sample tap 


FRONT 
VIEW 


OF 
PANEL 








sample. 


sufficiently to vaporize sample in the 
process line. While the process line 
usually is too large for this to happen 
it 1S possible in some pilot plants or 
where a circulating loop is used. Do 
not steam trace the liquid line to a 
vaporizer: steam trace the vaporizer 
only, and the vapor line out, if nec 


essary 


Filters. Because most commercially 
available vaporizers have built-in metal 
filters, they require no additional fil 
tering unless excessive solids are pres 
ent, such as catalyst dust, extreme cor 
rosion products, etc. Where additional 
filtration is required, be sure to mini 
mize the volume holdup otherwis¢ 
extremely-long sample-purge time 
lags will result. Use of a large liquid 
inlet filter might require bypassing 


most of the liquid flow. 


Even with “clean” samples, pressure 
reducers require protection by coars« 
filrration (100 mesh screen). On es 
pecially dirty samples, use larger and 
finer filters, installed immediately up 


stream of the regulator, and steam 





Figure 3, (Left). Panel mounting of sampling com- 
ponents is neat and accessible for service. Figure 
4, (Above). Weatherproof housing for five-sample- 
stream system. Liquid samples enter left through 
vaporizer regulators. Solenoid valves (top) oper- 
ate air valves inside housing to select desired 


traced if heating of the inlet system 
is indicated. For high sample pres 
sures, consider the sample purge lag 
time added by the filter 
ind Housing 


Mounting Components 


Mounting and enclosing sampling sys 


tems de pe n 1s on 


a. local environment temperature 
range, rain exposure rt corrosive at 


mospheres, et 


b. need for sample heating to prevent 


conde nsation, reaction, ct 


c. need to protect equipment from 


tampering by unauthorized persons 


Open-panel mcunting of sampling 
components 18 most convenicnt in 
areas protected from the weather 
where no condensation will form at 
the lowest ambient temperatures. Be 
ure to lay out components with ample 
space for servicing. A good method 
is tO group components in twos and 
threes using small pipe fittings, and 


rt 


n interconnect these groups with 


bendable tubing. Then, only the small 
assembly need be removed for servic 


ing rather than to completely dis 
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Heated Sam Syste If there are 
ondensable ipors in your sample 
yi must assemble the Components so 
that the entire system can be heated 
Ihis con be done by two methods 
by individually wrapping compo 
nents with steam tubing and insula 
non 
b. by installing Components within 
heated and insulated enclosure 
Where individual steam tracing 1 
sed (method a above), be very 
caretul to insure adequate heat trans 


fer berween the steam tubing and the 


component Liberal use of heat-trans 
ter putty helps el minat¢ cold spots 


Make 


your steam trace tubing in the 


which can_ be 


torm of a loose coil 

slipped over the Component easily 
expediting servicing. Fill the space 
between coil and component with 


heat-transfer putty. Include plenty of 


unions in the steam line so that any 


short. section of the tracing can be 
removed in servicing. Be sure to trace 
every part of every tubing and compo 
nent carrying the sample. For example 
the unheated Bourdon tube of pres 


sure gages can introduce serious sam 


ple changes because part of the sam 
ple will condense and reflux back into 
the gage connection. This refluxing 


can usually be prevented by a loop 


of steam tubing clamped against the 
back of the pressure gage and insulated 
(Figure 5). Be sure not to include too 
sharp bends in the steam line. In 


Figure 5, two passes—left to right, 


and right to left—minimize the bend 


inp required 


W her¢ 


are used, method 


sample components 


“b” above is best, 


many 
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Figure 5. Cor- 
rect way to 
steam trace com- 
ponents. Clamp 
loop of steam 
tubing to rear of 
gage (lower); 
cover with heat- 
conducting put- 
ty (center); cov- 
er over-all with 
insulation (top). 





because of easict iccuss fo COMpo 


nents in SCTVICC work ine insu 
lated enclosure can be a sheet metal 


of fibreglass 


or wooden box, and 1” 
or slab magnesia is enough insulation 
for all but the coldest environment 
(Figure 6). A’ finned 
ised to heat the b« x Th 


pacity of this coil depends on its sur 


stcam coil 1s 


heating ca 


face area and the velocity of air pass 
ing over it, as well as the steam pres 
sure. Forced air circulation across the 
coil is advised as most efficient. While 
special temperature regulators are not 
size units with 


available, standard 1’ 


the smallest standard port can do a 


good job if properly applied 


Because of the small steam flow 
used, be sure to trap the supply line 


is close to the 


regulator as possible 
Use an adequate Y-strainer to prevent 
entering the 


dirt from temperature 


regulator. Steam should flow from top 
to bottom of the heating coil to pre 


vent accumulation of condensate 


Piping should be such that, when 
connections to the box wall are broken, 
the entire inside panel and all compo 
nents on it can be removed. An air 


jet circulates across the steam coil 


For high temperatures, a sub-panel 
should be used through which valve 
adjustments ex 


handles and other 


tend, and a window should be in 
flowmeters and 


With this 


arrangement, the outer door can be 


cluded for reading 


pressure gages (Figure 7) 


opened for adjustment or inspection 


without cooling the interior. 


Sample Venting. Gas sample vent 
lines from analyzers should be %%” 
OD tube extended to a sufficient out 
side elevation, with a gooseneck on 


the end of the tube to prevent the en- 





When so installed, 


the upper end usually is colder than the 


try Of rain or dust 
| ] j > y 

lower, and condensate might collect 
and Cause a varying back-pressure on 
Because 


are sensitive to pressure changes in di 


the analyzer most analyzers 
rect proportion to the absolute exhaust 
pre SuTC and because each t inches ot 
water cylumn pressure change equals 
| change in readout, you can see 
how condensing liquid in a vent line 
can introducc several 


pe rcent noise 


level into the analyzer record. It is 


preferable to install both a manome 


ter drain leg at the vent-line bottom, 
and steam tracing of the entire vent 


line 


If it is quite necessary to vent the 
sample to a plant flare, check possible 
pressure variations in the flare system 
to determine if a back pressure regu- 
lator should be used Up tf 9 or 4 
psig back pressure on the sample vent 
usually is permissible, providing it is 
constant, and that the resultant sensi 


tivity change can be accommodated 


9». Routing and Installing 

Sample Lines 

The ideal sample line would go 
straight from sample point to ana- 
lyzer. Use of existing pipe or tubing 
racks is not always the best compro- 
costs and 
carrying 
slope downward, 


mise between installation 


performance. Sample lines 


condensate should 
and must not contain low spots where 
liquids can collect. If upward slope or 
low spots cannot be avoided, be sure 
to use blowdown valves or automatic 


traps at each low spot 


Don't 


route sample lines in extremes of am 


Heating of Sample Line 


bient temperature; excessively-low 


temperatures Cause unwanted con 


densation; high-ambient temperatures 


cause incomplete later separation of 
liquids, where liquids are intended to 


be carried together with the sample 


Because it is safe and so commonly 


available, steam usually is used for 


heating sample systems. But, many 
sampling system problems are caused 
by insufficient heating. Because the 
mass of the flowing sample is small 
relative to the mass of the tubing or 


the sample will not carry 


pipe, 
enough heat to maintain its tempera- 


ture. Here, steam heating and insula- 














Figure 6. Heated case for sam- 
pling components. Components 
are mounted on inner panel in- 
stalled above the steam heaters, 
which are commercially-available 
refrigerator coils. 


tion must be thorough, requiring 
fully-instructed and supervised instal 
lation men 

The three most important methods 
for steam heating sample lines will be 


discussed 


a. Steam-Traced Lines. Steam tracing 
is most easily done by passing steam 
through a rigid 4%” pipe to which the 
4” or 3%” OD sample tubing is 
strapped at intervals. The entire as 
sembly is covered overall with heat 
transfer media, and cement or solid 
magnesia pipe insulation (Figure 8). 

Be careful to strap the tubing fre 
quently enough to prevent separation 
of sample tube from steam pipe. If 
separation is necessary, pack the space 
between with heat-transfer media 
Where clamps support the assembly, 
insulate the clamp from the sample 
line with asbestos tape (See Figure 
8). Steam tracing usually is sufficient 
where relatively-low sample tempera 
tures are required. If cold spots are to 
be avoided, good practice requires 
continuous insulation 


b. Steam Jacketed Lines. In the second 
method of steam tracing, the sample 
line is placed inside a larger rigid pipe 
which carries the steam. If the sample 
line is flexible tubing, connections are 
made easily with bored-through com 
pression fittings. If both conductors 
are rigid pipe, the entire assembly 
must be field welded 

Maintaining temperatures at corners 
is important; place several turns of 
steam tubing around the corner, using 
the steam jumper between jackets 
(Figure 9). Pack liberally with heat- 
transfer media. 


c. Prepared Tubing Bundles. Commer- 
cially available are several types of 


multiple - tubing bundles contained 
within an abrasion-resistant covering 
The spiral-metal jacket type can_ be 
used by passing sample through onc 
tube and steam through one or more 
of the others—a method satisfactory 
without insulation in mild climates 
Be sure to provide an adequate sup 
ply of dry steam to the heating pack 
ages. You may have to divide long 
sample-line runs into sections for 
steam tracing. All low spots must be 
protected by steam traps to withdraw 


accumulated condensate 


Starting Up A Sample System 


Clean Out the Dirt! Foreign matter 
accidentally admitted during installa 
tion is a common cause of sample 
system problems. Use only new tubing, 
pipe and fittings, and carefully inspect 
them for metal chips and cutting oil 
Be sure to flush lines and fittings with 
1 clean solvent and dry air before 


installation 


Do not use pressure gages which 
have been calibrated on an oil-filled 
dead-weight tester. Such gages will 
drip oil into the sample line as the 
Bourdon tube flexes 

Select your pipe-thread sealants for 
compatibility with the sample being 
handled. Carefully instruct installation 
and maintenancemen on the impor 
tance of keeping pipe dope out of 
sample lines. The new thread-sealing 
tape made of Teflon is excellent, but 
has the major disadvantage that, when 
a joint is broken, very fine wisps of 
Teflon remain, which can be swept 
inro the sample system causing havoc 
in valves, regulators, and analyzer 


cells. 


Check for Leaks! Be sure that before 
you admit sample, your entire system 
is leak-checked. A convenient method 
is to pressure-time check the entire 
sealed system. In such pressure sealing, 
don’t overpressure the components in 
your system. 

If trace materials are to be analyzed, 
a freon or helium leak detector might 
be required. Be sure to bypass your 
analyzer before the first startup. This 
operationally checks out the sampling 
system without endangering the ana 


lyzer 
There’s Money in Good 


Maintenance! 


Since a process analyzer represents 
a large investment by your company, 





Figure 7. High-temperature heat- 
ed case with self-operated tem- 
perature regulator. Outer door 
can be opened for adjustments to 
valves without cooling § inner 
chamber, or can be locked for 
protection from weathering and 
tampering. 





Figure 8. How to steam trace: 
clamp sample tubing by wire 
twists to rigid steam pipe, fill 
spaces with thermal putty (black) 
and insulate (white). 





Figure 9. How to carry steam 
jacketing around a corner. Care- 
fully fill spaces with heat trans- 
fer putty (black) and insulate 
overall (white). 


you instrument engineers and mainte 
nancemen should see to it that its 
sampling system is well designed, cor 
rectly installed, properly operated, and 
carefully maintained. Otherwise, your 
company might never realize the great 
analyzer could 


savings which the 


achieve 
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Safe and Ultrasensitive, Too! 


Electronic Measurin 


by LOUIS J. ROGERS (ISA Member 
Head of Electronics & Nucleonics Section 
Union Carbide Olefins Company 


South Charleston, West Virginia 


Safety factors have for many years 
denied the chemical, plastic, and 
petroleum industries the advantages 


of electronic sensing in hazardous 
locations. Now a novel, ultrasensi- 
tive, but intrinsically safe, trans- 
ducer-oscillator makes electronic 


measurements in formerly forbidden 
areas without purging or explosion- 
prooting. 


IN MANY 
flict « 


clectronic measurements 


INDUSTRIES a 


and 


con 
xists between safe sensitive 
This is par 
ticularly true in chemical, plastic, and 
petroleum plants where, as a natural 


result, electronic systems have met stiff 


resistance and have gained only grudg 
Ing acceprlance 


lo help solve the frustrating prob 


clectronic measurements in haz 


dous areas, a sensing system, called 
the Sensitive Transducer was de 
vel ped at the Union Carbide Olefins 
Company 

During the early investigations a 


variety of detection devices were con 


idered including variable differential 


transformers, and ionization, reluct 
ance, and optical instruments. Buc in 


it was decided that the me: 


the end 


irement of clectrical capacitance 


offered the most practical solution to 


thie 


afe-sensing problem 


Description of Transducer 


One important condition necessary 
tor the acceptance of the electrical 
Capacitance concept however, was the 

paration of the electronic circuitry 


trom. the point of measurement 
without loss in sensitivity or stability 
Figure | shows a block diagram of a 


practical application tor this concept 
Nore 


source of radio-frequency (r-f) voltage 


that the basic elements include a 





Superior number refer to imilarly 
lem of making numerous sensitive, but pa algae peterences at the one 
MEASURIN NDICATOF 
LLATOR TANK DETECTOR OR 
i CIRCUIT ONTROLLER Figure 1. Block 
\ T diagram of the 
transducer- 
oscillator. 
er ee Note the 
ZZZ. eoesessesseseeses:] [seseesss SLITOSLOLILLLTLPELIOEUIELD separation of 
measuring 
| point from 
} electronic 
REMOTE circuitry. 
a 4 TANK 
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Invades Hazardous Areas 


a transmission line connecting the r-f 


source tO a remote measuring = Site 


where only a passive network is lo 


cated, and a device for converting the 
output signal from an r-f voltage to a 
useful d-c voltage 


Figure illustrates the electronic 


packaging in a plug-in, standard 3 x 
ix 5” Minibox, while Figure 3 clearly 
internal as 


shows the noncomplex 


sembly 

Many measurements can be made 
by altering the electrical capacitance 
of a sensing element. Only a few are 


outlined in Figure 4, the left side of 


which shows some measurements 
that can be converted to displacements 
for subsequent detection by sensing 
capacitance changes. Example A could 
be used in determining the eccentricity 


of rotating shafts and the position of 


valve actuators, as well as in a host of 


other applications 
Example B, although basically a dis 
placement measurement (height of a 


be used to 


mercury column can 
measure temperature and perhaps vol 
ume (in a dilatometer) 

Example C involves the detection of 
diaphragm movements in condenser 
microphones for 


measuring pressure 


or vacuum. Infrared absorption also 


can be detected if the condenser mi 


crophone is part of a nondispersive, 
selective-detector type of infrared an 
alyzer 

Example D is included to show that 
other parameters, in addition to the 
usual pressure-temperature variety, can 
be measured successfully by standard 
approaches 

On the right side of Figure 4 are 
examples ot Capacitance measurements 


in which the dielectric 


properties, 














rather than the physical dimensions, of 
the “condenser” are varied. Example E 
s a straight-forward and frequently 
ised technique for detecting water in 


solution because its dielectric con 
stant is much higher than that of other 


substances. 


If the dielectric constant of a liquid 
is held at a given value and the volume 
in the container is varied, then the 
familiar liquid-level measurement (Ex 


imple F) results 


Example G shows an application in 
volving detection of variations in di 
electric constant, and the ionic con 
centration and mobility in solutions. 
Because a combination of “detuning 
and “loading 


ously, the action is not simple. 


can occur simultane- 


Advantages 
This “Sensitive Transducer” (actual- 
transducer-oscillator ) exhibits 


probably 


ly a 


numerous advantages, the 


most important of which is its safety 


feature. It has been estimated that the 
electrical energy at the sensing point 
is thousands of times less than that 


necessary for the ignition of a hydro 
gen-air mixture (.000024 joule)! 





External view 
of plug-in type electronic circuitry. 


Figure 2, (Above). 


Figure 3, (Right). Internal assem- 
bly is simple and easy to maintain. 


Being the transducer 


inexpensive, 
system can be fabricated in small lors 


at prices approximating $100 


Another advantage is the high sta 


the long 


inherent in system; 


bility 
term stabilities equivalent to measured 
variables of + 0.002 micromicrofarads 
(upf) are achieved easily under lab 


oratory conditions. 


Sensitivity is such that a conversion 


of up to 250 volts is possible tor one 





pet capacitance change at the sensing 


point. In certain modulated systems 
capacitance Changes of trom 0.0001 to 


0.00001 ppt are measurable 


Using only one vacuum tube, the 
system is highly reliable and easy to 
service. It is simple to use also, be 
cause the main part of the system can 
be separated from the sensing point 
feet of standard 


by several hundred 


coaxial cable 





gram 


of the transducer-oscillator. 
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Figure 4. Schematics represent a =- i 
few of the many measurements | 7 j 
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Figure 6. Assembly can be used 
for transmitting motion of fast- 
acting valve actuator. 





Figure 7. Surface-contour follower 
detects minute imperfections on 
surfaces of moving sheets. 





Figure 8. Mercury-column heights 
representing temperature, pressure, 
volume, etc. can be monitored using 
capacitance-change principle. 
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Operating Theory 


The wiring diagran Figure of 
ypical transd cr-os Or snow if 
f ve natin t the plate of 
( pen | port n of rye bl ot be 
I ¢ 1s applied to t easul 
l ircul 1 | ! ne 
1d Db r link Couplhin t 
Cc! r Cl ct th cnsin 
P hr ri Nn oF coaxi | cable 

Pe rbation ( remot tank 
erctfore, Can « ¢ a detuning actior 
e me ring tank ! h the 
riginated there. If the ( eson 
nce 18 adjusted to occur at a frequency 
ear th f the oscillator, tl mpli 
ot ne r-f Olt r cre ne 

ring tank” will vary wi the 
ictunin cuon. The triode section of 
he 6l letects the variations and con 

I ne ( triable 1-« signal 


Examining the circuit more closely, 


one can see that the oscillator is crys 
tal-controlled 


| 


conectca 


clectron-coupled, and 


in a triode-tetrode configura 
tion.’ For convenience, it is designed 
to use a standard 7.005 megacycle 
Mc) crystal and to apply the output 
r-f voltage to the “measuring tank,” 
which also is tuned to the same fre 
quency. A coaxial cable, tapped to the 
inductor at a point of low impedance 
transmits the r-f voltage to the “re 
mote tank” where, at a similar point, 
the impedance level is stepped back up 
Then the two tanks are adjusted so 
that the system resonance curve 1s 
detuned tf one side of the resonant 
frequency, thus adding direction to the 


amplitude information 


Although the measured variable di 
rectly detunes only the “remote tank”, 
it also indirectly detunes the entire 
system. This causes a variation in the 
r-f voltage across the "measuring 
tank”; the triode section of the 6U8 
tube, used as an infinite-impedance de- 
tector, monitors the variation and fur- 
nishes a d-c signal output at its cath 


ode 


An interesting result is noted when 
the tank circuits are designed to res 
onate at the third harmonic frequency, 
21 Mc 


increase in sensitivity to between 100 


This arrangement permits an 


and 300 volts per pf! For sensitiv 
ities below 100 volts per ppf, and 
particularly where greater linear-volt 
age spans are desired, however, the 
’-Mc tank circuits are used. For ex 
ample using a B+ supply voltage of 


7 


5 volts, the detector output volt- 


ive varies from 1 to 150 volts d-c 
is the tank circuits are tuned through 
resonance At this Output a 10-volt 


| exhibits a lin 


span i to &) volts) 
carity within 
This, then, is the mechanism where 


by variations in a parameter Can affect 
1 passive electrical network in such a 
way that corresponding variations in 

j j 


1-c volt ive are pencrated in a remote 


electroni pac kage. The low-in pedar ce 
ible that transmits this sensitive meas 
irement is itself mmsensiti and con 


noise to. the 


Although the foregoing examples 
may have implied that only changes 1n 
Capacitance can be measured by the 
transducer-oscillator this 1s not 50 
Actually, variations in the tank coil 
circuit 


inductance Of resistance pro 


duce equally useful output signals; 


thus, changes in L, C, or R can be ex 


ploited This discussion 1s confined, 


however, to Capacitance-change meas 


urements only 


Limitations 


It should be noted that there are 


some insurmountable limitations to 
the application of the transducer-oscil- 
lator technique. One of these is the 
obvious requirement that the measure- 
ment must be reducible to a change 
in L, C, or R 


requirements for the tank 


Also, because of elec- 
trical “Q 
circuit, the sensor is necessarily large. 
If adequate space is not available, the 
measurement is precluded. In addi- 
tion, any severe environmental condi- 


or R will be 


measured along with the desired vari- 


tions that can alter L, C, 


able 


Typical Applications 


Figure 6 illustrates a displacement- 
measuring system for transmitting the 
motion of an inaccessible fast-acting 
valve actuator. Knowledge of the 
valve's exact position was needed dur- 
ing an experiment concerning process 
dynamics. For this case displacements 
in the range of 0-0.025 to 0-0.300 
inch = full 
equipment located in a control room 
Even though the full- 


scale were r corded on 
100 feet away 
scale displacement read 0.300 inch, 


the measurement actually corresponded 














Figure 9. Extreme sensitivity is 
demonstrated in an infrared ana- 
lyzing application. 





Figure 10. Used with a liquid-level 
device, the transducer system (low- 
er left) can be modified to actuate 





a robust relay. 


to a capacitance change of about 2.5 
uf. With an implied stability of 0.002 
puf, the precision for this application 
was 240 micro-inches — high for 
this case, but still crude for others. 


A surface-contour follower, devel- 
oped for detecting surface imperfec- 
sheets, is 

shown in Figure 7. Some of the im- 
perfections are minute specks that ap- 
pear as “bumps” about 0.001- to 0.002- 
inch high. Rolling over the sheet, the 
sensor is deflected by these “bumps”. 
A 0.001-inch “bump”, corresponding 
to about 0.05 pupuf, generates a d-c signal 


tions on moving plastic 


of several volts for recording or count 
ing. A nominal conversion figure of 
50 volts per pyf gives an output pulse 
of about 2.5 volts 


Figure 8 depicts how the height of a 
mercury column can be monitored. A 
whole or split sleeve is slipped over 
the capillary tube and connected to 
the “remote tank” circuit. While this 
sleeve is the “hot” electrode, the mer- 
cury column represents the grounded 
member of a coaxial rectilinear capaci- 
tor. The dielectric consists of glass, 
the active length of which varies ac- 
cording to the height of the mercury 
column. Sensors such as this can be 
used to measure temperature (ther- 


mometer), volume (dilatometer), pres- 
sure (manometer), or any other para- 
meter capable of displacing a mercury 
column. 


Figure 9 illustrates an infrared an- 
alyzer® assembly having a modified 
“remote tank” circuit mounted beside 
a sensitive condenser microphone. This 
example represents an extreme in re 
quired sensitivity; minute pressure va- 
riations in a small sample of gas must 
move the microphone diaphragm and 
provide a sensible electrical output as 
the result of a slight change in an al- 
ready weak infrared radiation. The 
single-tube transducer-oscillator can do 
this without introducing an electrical 
hazard in the gas-sampling part of the 


A familiar liquid-level device, 
shown in Figure 10, is an excellent 
application for the transducer system 
If necessary, several hundred feet of 
standard coaxial cable, such as RG 62/ 
U, can separate the probe and the elec 
tronic housing without detracting from 


figure 
previously. By straightforward meth- 


the inherent stability stated 
ods, the transducer-oscillator can actu 
ate a robust relay with signals gener- 
ated by 0.1-ypf changes in a 50 unpf 


sensor 





Conclusion 

With this new device it is now 
possible to install sensors in hazardous 
locations without the need for elabor- 


ate and expensive precautions such as 
explosion-proofing, purging, and us- 
ing long conduit runs. All installations 
can be made simply with the same 
transducer-oscillator system. 

Only the ingenuity of the designer 
limits the use of this general-purpose 
transducer-oscillator. 
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Compressors for Chemical Processes 
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a ti 4 ™ of the process. Otherwise there 1s, 

asic electropneumatic capacity co 

: : either intermittently or continuously, 
Profits from compressor-fed proc- trol systems for reciprocating com- insufficient gas available to satisfy 
esses hinge more on stable, reliable pressors. the compressor suction, and the suction 


pressure is depleted. The same is true 


for discharge pressure on feed-stream 





compressors. Thus, obviously, continu- 


ous mismatch between compressor out 
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ments controlling 


easily by speed 
However, most new process industry 
compressors are electrically driven; and 
available variable-speed electric drives 
are too costly for all but special in 
stallations 

Another capacity control method 
regulating suction pressure by throt- 
tling the suction—is useful only on 
special applications. Many industrial 
processes cannot tolerate sub-atmos- 
pheric suction pressures due to possible 
air leakage or the resulting higher dis 
charge temperatures due to increased 
compression ratio. Therefore, this ar 
ticle will not consider further either 
speed or suction-throttling control sys 
tems. 

Three compressor capacity control 


systems will be discussed 


1 


|. Step control, using unloaders; 


continuous control, using either 


recirculation or vent valves: 


3. combination step and continuous 


control 


1. Step Control 


The two most common devices for 
step capacity control of reciprocating 
compressors are “suction valve un 
loaders” and “clearance pockets.” 

a. Suction Valve Unloaders. A suction 
valve unloader reaches into the*com 
pressor suction valve and, by de 
pressing the valve feathers or plates, 
holds the valve open during both suc 
tion and compression strokes (Figure 
|). So, on the compression stroke, the 
gas is not compressed, but flows back 
into the suction manifold. The un 
loader is operated either manually, or 
pneumatically by external diaphragm 
or piston motor, or by internal piston 
motor. 

b. Clearance Pockets. Clearance pockets 
are chambers built into the cylinder 
wall to increase the cylinder clearance 
volume and thus reduce its gas output 
(Figure 2). A_ piston-actuated valve 
seals off the pocket from the cylinder 
Clearance pocket shutoff valves can 
be operated by a manual handwheel, 
an internal piston motor, or an ex 
ternal piston or diaphragm motor. As 
usually designed, pocket shutoff valves 
must be depressed to close, loading 
the compressor 


Generally, clearance pockets are 
more flexible in application than are 
valve unloaders. They can be sized 
to accomplish any degree of per-stage 


unloading; but for minimum cost, 
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B-CLEARANCE POCKETS 








Figure 3. Four ways to 


connect pilot solenoid 


valves for fail-safe unloaded compressor operation. 


their size should fall in the range for 
which the compressor maker has cast 
ings. Two or more smaller pockets 
commonly are placed in one cylinder 
end. Then by varying combinations, 
numerous steps of load change are 


obtained. 


Some work is being done on vari 
able-volume clearance pockets, and at 
manutacturer offers 
Variable 


volume clearance pockets plus suction 


least one US 
them on some machines 


valve unloaders permit continuous 


(infinitely-variable) capacity control 


with minimum power consumption 


Solenoid Pilot-Valve Operators. Both 


clearance suction-valve 


pockets and 
unloaders usually are operated by ex 
ternal diaphragm or piston motors 
Air is controlled by solenoid pilot 
valves, actuated in turn by the main 
control circuit. The normal air supply 


pressure is about 50 to 60 psig 


Capacity control circuits must be so 
designed that the solenoid pilot valves 
return the compressor to a safe con 
dition on power or equipment failure 
The valve unloaders require air to 
unload; so the solenoids are piped to 
pass air when de-energized. Clearance 
pockets are air-to-load, and are piped 
just the opposite, to vent the operating 


air when de-energized (Figure 3) 


Application of clearance pockets 
and suction-valve unloaders is gen- 


erally limited to compressors discharg- 


ing at about 500 psig or less. Above 
this pressure, sealing around the un 
loaders and possible high temperatures 
and flows become problems. So recit 
culation control is usually used above 


OO psig 


Step Unloader Control Systems. The 
simplest step control system consists 
of a series of pressure switches, of 
a sequential switch, cach sensing in 
creasingly-larger deviations from the 
desired operating pressure and, in 
turn, actuating the unloader solenoid 
pilot valves. Finer control can be 
achieved by sensing the desired oper 
ating pressure with a proportioning 
pressure controller and operating a 
sequential pressure switch with the 


instrument ourput signal 


Regardless of the control system 
used, some deviation from the desired 
pressure is required for each loading 
step to be actuated. Since most un 
loaders can operate at only 5 to 6 
cycles per minute, time delay inter 
locking could be required on severely 
fluctuating processes. However, time 
delay must be used very carefully, 
since it can result in wide pressure 
deviations between load changes. Gen 
erally, such step capacity control 1s 
used on simple applications such as 
compressors supplying plane utility air 
or gases to streams where process 
volume is large enough to limit the 


rate of pressure change 
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Figure 5. Linde designed 


circulation systems. 


2. Continuous Control 


By recirculation of gas from com 
pressor discharge to suction, the net 
compressor pumping rate can be made 
to match exactly the process require 


ments 
The 


(Figure 4) 
back to. the 


a. Recirculation Valves true re 
circulation valve is V, 
feeding gas 


compressor suction, and being oper 


discharge 
ated by a proportioning pressure con 
troller. Ge nerally, fast reset-action 1S 
required so the valve can keep up 


with rapidly-varying suction condi 
tions. If low pressure suction makeup 
Ras be added to 
the system by use of suction makeup 


valve V 


is available, it can 


b. Vent Valves. If it is discharge pres 
sure that is critical in the process, it 
can be maintained by a pressure-con 
trolled discharge vent valve, Vz. How 


ever, continuous control requires con 


tinuous excess flow, and control is 
lost if pressure falls below the set 
point. The vent can be directed to 


the atmosphere if the product is ex- 
pendable, or back to the compressor 


suCcTION, 
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this \ “at 
electropneumatic compressor con- 
trol combining unloading and re- 


Recirculation valves of one form 


or another offer continuously-variable 
flow control, and thus very-close pres 
sure control. Their most Common use 
is to eliminate the step control char 


acteristic of unloading devices only 


Comparison: Recirculating to Unload 
ing Control. Both compressor unload 


ing control and recirculation control 


otter 
mum system. Also, each has disadvan 


features desirable in the opti 


tages when used alone. (See Table I) 


3. Combination Step and 
Continuous Control 


To realize all advantages of both 
step control and continuous control, 
it is obvious that a system combining 
both unloading devices and recirculat 
ing valves is required. Here, the un- 
loaders handle the large mismatches 
by stepping pumping rate up or down 
to follow process requirements, thus 
saving much power. And the recircu 
lating valves give close, smooth pres- 
flow regulation between 


sure and 


these load steps 


The Linde Capacity Control System 
We designed this system (Figure 5) 


for oxygen-plant compressor control. 
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The recirculation valves are self-oper- 
ated by a pressure controller and re 
quire no further control circuit. How- 
ever, the compressor loading devices 
require an external electric circuit to 
initiate a load step-change in order 
that the amount of gas being recircu- 
lated never much exceeds a compres- 
sor load step. Since the recirculation 
valve compensates for the mismatch 
between process requirements and a 
particular load step, its diaphragm- 
motor pressure is a good indication 
of the amount of recirculating gas 


To decide whether the recirculation 
flow is little should 
be increased) or too great (capacity 
should be reduced) valve-motor pres- 
sure is sensed at a high and low op- 
erating point by two pressure switches. 
For 3-to-15 psi air-signal ranges these 


too (Capacity 


switches are set at 2 psi (closing) and 
10 psi (opening). The two switches 
are connected to the forward 
or reverse motor windings on a revers- 


either 


ible, multicam timer. This timer has 
several cam-operated micro switches, 
one actuating each loading step. The 
timer is the sequencing control device: 
as long as either its forward or reverse 
winding is energized, it rotates in that 














TABLE |: COMPARISON OF RECIRCULATING CONTROL WITH 
UNLOADING CONTROL 


rate is obtained. By varying the umes 


direction until the required pumping 





motor speed, different time delays 
COMPRESSOR FLOW 
-trween lc ad changes can be achieved 
psc anager aia FEATURE UNLOADING CONTROL RECIRCULATION CONTROL 
This prevents too rapid unloader cy 
cling and too fast response to minor installation must be specified when or- can be installed anytime 
flow variations. Usually, a delay of 10 dering compressor 
seconds berween st Pp changes 1s used 
However, this varies with the nur type of control step or sawtooth type infinitely variable close 
saga , given pressure regulation 
ber ot load STCPS, tne SCVCTITY ot 
process load changes, and the allow power savings reduce total power no power savings— increase 
unit power 


able frequency of cyling of unload 







































ers as recommended by the compresso1 frequency of usually limited to 5-6 cycles continuous operation 
maker operation per minute 
' ; external requires electrical control cir- usually self-contained pneu- 
There is one cam switch for each i . | . 3 
contro cuit and pilot solenoid valves matic pressure controller sim- 
load step Additional cams stop th circuit for operation ilar to others used in plant 
drive motor in each direction as the control 
: | 
sressor reaches full load or unload 5 
compressor fT noise problem none usually critical flow through 
Since to insure proper sequencing valves with high noise level 
electric interlock is required between 
r n - ; smi 7. . 
steps of loading, the individual cam esponse step-type with definite time very rapid continuously re- 
; interval for control circuit sponding 
switches operat¢ the unloader solenoid functioning 
valves in turn, through relays. Com 
binations of relay contacts can be s¢ pressure range used only on compressors be- unlimited 
low about 500 psi discharge 
lected to properly sequence the load pressure 
ing devices, and also to operate pilot 
lights, alarms, et« mainterance usually increases compressor very little required if gas is 
valve maintenance require- clean 
ments 
Main features of this Linde circuit a 
are 
a. conventional recirculation valve 
control; LOAD 
CONDITION 
™— 
b. pressure switches sensing recircula ia FULL 
. = Z 
tion valve flows indicate need for step iia “3 
load change; % sii ilaeniaaaaiitaaiies 
c , THESE SWITCHES O 
MAX. PISTON LEVEL =, 10 INCREASE CAPACITY TO 
: : A “8 | THE LOAD INDICATED 
c. cam timer driven forward or >: vers¢ ha SWITCHES CLOSE AS PISTON 
“9 
, » > 2 a REACHES THE POINT INDI 
by the pressure switches to initiate GAS 3 —— 
load or unload sequencing, with timc HOLDER 8 
ls 
delay between steps controlled by cam 4 
motor speed; ) 
F TOTAL /| 
PISTON / 
TR | 
d. electric circuit gives proper s« AVEL | Ve 
quencing of pilot solenoid valves and \ 3) 
Ze 
thus of compressor unloaders , 
o THESE SWITCHES OPERATE 
: , TO DECREASE CAPACITY TO 
Combined Step Unloading and Dis ’ “ we Cae Ebsoaven : 
> Pin ‘ TT : : WY, SWITCHES OPEN AS PISTON 
charge Venting. The same control cir MIN. PISTON LEVEI H cenonms CT taer oe 
cuit will maintain steady discharge — V4 ATEL 
pressure where the compressor feeds Vp 
a process stream. A wide-open vent 0 
valve would mean that the compressor A 
is pumping too much gas, requiring y |NCREASE CAM SWITCH 
a step load reduction. The standard a tt —wT SS me BASIC 
‘ L5 >IC 
control circuit described above would a SWITCHING 
R) &— 4 C 
apply. 1 CIRCUIT 
pply +—1t—+4+_ 
“DECREASE” CAM SWITCH 
Combined Step Unloading and Su 
tion Gas-Holder. Large receivers on 
compressor discharge or suction would s ; . , ; ; : 
Pr per asa ; Figure 6. This control combines unloading control 
adequate capacity control wert with the smoothing effect of a suction gas holder. 
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( 1 cx pe | mn cul Tin I ( OWCI It ( process Can olerat¢ 
t oct ( ] Ol I! ( l ir pre I cnan tne iowel pow 
re ible cubic f of I n ( ! er required | nloader control might 
per t pl ce of pre I [ ify its higher cost and maintenance 
_— — ail caw ; : WM ler thi sy Sci equal tO It tn proce lemands constant 
sllcaies ” - aes | CSE ed recirculation pre re, and recirculation power costs 
y ’ ICI r nd recommend ire high, consider the second level of 
H ' i” nied ! I ton nolder 1S control—a combination of unloaders 
ol en coicged earth “ | can be justified economi ind recirculation. With large com 
oes intabl ‘ ' I CI is better than re pressors the power costs of recircula 
on wah. ae : ) contro: in that unit power tion control between steps—even with 
Derween = proc ind compressor | power are minimized, since any steps—might justify a suction 
‘eanemaile eras oer here 1s no excess pumping and r holder with fewer steps 
constant. Their e is limited ™ 
compressors having suction pre On discharge pressures over about 
of about one psig or I Combined 7 Cie SUM CCUM, & seperen 00 psig, recirculation control is thé 
with compressor unloadin a rel : ed for cach set of plant only choice, because unloaders work 
tively small holder can be ed witl oad and nload switche Figure 6 poorly ibove that pressure 
alii. ldatiiatdiniines lo prevent erratic loading, another : 
‘ relay contact interlocks each success Finally, disregarding process and 
ee ae ay — ely-larger load circuit with — the economic considerations, do not in 
t ‘ i ‘ ‘7 ‘ { r «i | 1 
a aa i ve Rorree va previ ly-smaller load circuit. Failure tall ei IPrCessor control equipment Coo 
tienes eal ta cananieed of any step of loading prevents fur complex for your men and mene s 
‘he hasj a a ther load increase. and this would be to maintain. Especially in unattended 
cack anna aca ad walle nares | ibsequently by large aS tg ene a, et rr sin 
eas a ET ee equen holder blowoff losses or by low pro pler recirculation Controls coul oe 
ally lo iol caieiill What saitiaiiiai luction weigh the power savings of unloader 
vices : stems 
l the holder rise and falls In Ope ) 
ation, the holder continually cycle Capacity Control Economics In designing capacity controls, do 
between two load and unload switcl not overlook the properties of the gas 
ing points. Frequency of unloader cy Whether step control, continuous being compressed nor the increased 
cling is reduced by having the machine control, or combinations of these arc gas temperatures which can_ result 
loading switches sensitive to upper 1, will be decided by an economic from unloaded operation. The influ 
holder piston” travel, and unload valuation OF power aved versus ad ence of the compressor on the rest 
switches sensitive to the bottom travel Mtonal equipment Costs of the process should never be taken 
Thus for any process flow rate and Usually, the first level of control lightly. The quality of compressor 
compressor pumping rate, a high pet considered is the recirculating type control greatly influences process sta 
cent of total holder volume is used it eliminates mismatch, gives constant biliry and reliability, and frequently 
for maintaining constant suction pre pressure control, is low in first cost means the difference between profit 
sure. In practice, this volume is held ind maintenance; but it requires more ible and unprofitable operation 
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he military to meet the ever’ increasing needs of the grow 
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ing electronic industry 


While NBS has made dramatic progress in a new tech 
I 


nique for measuring small attenuations to accuracies ex 
ceeding one ten thousandth of a decibel, and the world’s 
most accurate microwave powe! mecasurcmecnt {¢ VICcC¢ these 
are only a part of the great need for more standards. Ex 
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amples of waste and inaccuracies are: $1 million radomes 


development is progressing by trial and error because pre 
cise phase and amplitude measurements do not exist in the 
required frequency range; Klystrons are deliberately over 


designed because there is no way to measure peak power 


radar sets have been considered bad when the fault was 
within the test instruments 
While NBS can provide interim standards—even with 


current facilities—this does not solve the problem to sat- 
isfy the need for accuracies most urgently needed in micro 
wave power and attenuation. Many standards cannot be 


extended because of a lack of personnel and equipment. On 
the other hand dollars alone will not solve the problem 
much money plus several years are needed to develop min 


imum acceptable standards 
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MSMEPHTEJIDHAH TEXHAKA er 
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SABTOMATMKA 1 TEI 
EMEXAHMRAY& 3ABOJCKAA JIA 


DOPATOPHS 2" SHES ie 


Greek . . . no, Russian! Translated these are the titles of the four leading Soviet technical journals available in English 
through the Instrument Society of America: MEASUREMENT TECHNIQUES (/zmeritel‘naia Tekhnika); INSTRUMENTS 
AND EXPERIMENTAL TECHNIQUES (Pribory i Tekhnika Eksperimenta);, AUTOMATION AND REMOTE CONTROL (Avto- 
matika i Telemekhanika); INDUSTRIAL LABORATORY (Zavodskaya Laboratoriya). 

The Russians make no secret about their intentions to lead the world in the technologies. “Reach and Surpass 
America” is the theme of slogans and posters appearing over all of Russia. In Krushchev’s own words, “We declare 
. . We are relentless and we will 





war on you—in the peaceful field of trade. We will win over the United States . 
prove the superiority of our system.” © 

Idle words . . . Hardly! If the free world is to retain its lead 
the latest Soviet progress. The need to know impels us to stay informed. 


to widen the gap—all of us must keep abreast of 


MEASUREMENT TECHNIQUES 


(Izmeritelnaia Tekhnika)—Rus 
ian original published monthly 


INSTRUMENTS AND EX- 
PERIMENTAL TECHNIQUES 


(Pribory i Tekhnika Eksperi 


AUTOMATION AND 
REMOTE CONTROL 


(Avtomatika i Telemekhanika) 


INDUSTRIAL LABORATORY 


(Zavodskaya Laboratoriya) — 


Russian original published 


by the Committee of Standards, n s 9 bh &¢ _ iblishe¢ 

++ Mca ger vlads “sect menta)—Russian original pu Russian original published monthly by the Ministry of 
ee aes P - t Mi lished bi-monthly by the Aca monthly by the Institute of Licht Metals. U.SS.R. Article 

ments of the ounci! of egron demy of Sciences, USSR Automation and Remote Con ‘on 2 » neduerane 


ters, U.S.S.R. Of particular in 
terest to all who are engaged in 
the study and application of fun 
damental measurement. 1958 is 
ues bi-monthly 


Articles relate to function, con 
struction, application and op 
eration of instruments in vari 
ous fields of experimentation 


LOW ANNUAL SUBSCRIPTION RATES 





Academy of Sci 
Articles on all 


control 


trol of the 
S.S.R 


automatic 


ence | 
phase of 


theories and techniques 


on instrumentation for analyt- 


al chemistry and physical and 


mechanical methods of mate- 


rial research and testing 


INSTRUMENT 





F ibraries of I Prof 
specify the year of issue. r ade | rt acai 
uS & Other aaa a. Other 
Canada C es Canada Countries 
Siting... fam eum tam tam SOCIETY of 
feasurement Techniques 1959 500 28 00 12.50 15 50 
tr ents & Experimental 
fechmagues 198 8 1953 : 60 12501880 AMERICA 
Automation & Remote Control 
a5 1958 3.00 5 00 18 00 
Automation & Remote Cont 9 f y 0 050 
dustrial Laboratory °58 & "59 . 9m 17 50 50 313 SIXTH AVE PITTSBURGH 22, PA. 
nation Subscript to PHONE: ATlantic 1-3171 
4 journals 1958 100.00 112 00 50 00 62 00 
binati Sut ption to 
all4J a 959 110.00 l ) 55.00 67.00 
CIRCLE NO. 111 ON PACE 239 September 1960, Vol. 7, No. 9 109 











D1 Allen \V Astin, a native of 
sult Li ke City, Utah received hi 
bachelor’s degree in physics from 
the University of Utah in 1925 and 


the M.S. (1926) and Ph.D. (1928) 
from New York University 


From 1928 to 1930 he was a Na 
tional Research Council Fellow at 
Johns Hopkins University, where he 
investigated measurement tech 
nique or dielectric material 


Dr. Astin began his career with 
the National Bureau of Standards in 
1930. He became a member of the 
Heat and Power Division in 1932 and 
of the Electricity Division in 1936 
The two principal subjects he inve 
tigated were dielectrics and elec 
tronic instrumentation 


In the former field his contribu 
tions include the development of 
improved methods of measuring di 
electric materials and a better un 
derstanding of the nature of energy 
losses in air capacitors. In the latter 
field, he did pioneering work in the 
development of radio telemetering 
techniques and instruments. He also 
applied this work to studies of me 
teorological problems in the earth’s 
atmosphere and to the studies of 
cosmic ray The techniques have 
ince been widely used by scientists 
throughout the nation in studies in 
volving the upper atmosphere 


Late in 1940, as NBS resource 
mobilized for defense work, Dr. As 
tin joined the Bureau’s group begin 
ning work on proximity fuzes. He 
became Chief of the Optical Fuze 
Section in 1943, Assistant Chief of 
the Ordnance Development Division 
in 1944 and Chief of the Division 
in 1948. During the fall and Winter 
of 1944-45, he was in the European 
Theater of Operations as represen 
tative of the Bureau and the Nation 
al Defense Research Committee on 
proximity fuze problems, working 
in liaison with the Armed Forces of 
the U.S. and the United Kingdom 


In 1950, Dr. Astin became an A 


ociate Director of NBS and was ap 
pointed Director in 1952 
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In recognition and appreciation 
of outstanding and dedicated service to the advancement 
of the Sctence and Technology of Instrumentation 
and the principles for which the Society stands, 


The lastrument Society of America is pleased to extend to 


ALLEN V. ASTIN 


a lifetime Honorary Membership within the Society 


Dr. Allen V. Astin, famous scientist, able and respected 
administrator, distinguished voice for science in the 
councils of government and industry, tireless worker for 
the advance of the science and art of measurement and 
instrumentation; member, mentor, and advisor of the 
Instrument Society of America: in recognition of your 
courageous national leadership in support of basic science 
and its integrity; in recognition of your contribution 

to the establishment, growth, philosophy, and definition 

of the field of instrumentation; and in recognition of 

the benefits the Society receives from your continuing efforts, 
we of the Instrument Society of America are proud to confer 
on you lifetime membership in the society with the 
distinguished grade of Honorary Member 

For your scientific and technical contributions in the 
development of electronic instrumentation, radio telemetry, 
the proximity fuze, and guided missiles 
For your leadership of a great laboratory, the National 
3ureau of Standards, which you have directed since 1952 in 
new efforts for attaining essential measurement capabilities. 
For your character, attitudes and policies of cooperation 
and helpfulness, which have further enhanced the reputation 
of the National Bureau of Standards as a true friend of 
science and industry in the public interest 

For your forceful and realistic assessment of our national 
position in measurement and instrumentation, and for your 
candor in defining our competitive technological position 

in the world. For your international leadership in 
promoting the concepts of standards of measurement based 
on immutable physical laws. For your significant 

services on many scientific committees of importance 

to continued progress in instrumentation. 

For your wise counsel in guiding the ISA-sponsored 
Foundation for Instrumentation Education and Research, 

as a member of its Board of Trustees 

For encouraging the Instrument Industry to recognize 
specific opportunities for economic and technological 
growth. For encouraging industry to establish standards 

and calibration laboratories to improve measurement 

capabilities throughout the nation 

For these acts of yours we seek to honor you 

and to express our appreciation of your many services 

in our common cause. We are proud to add you to 

the ranks of our distinguished lifetime associates 














ISA Honors and Awards 


On the occasion of its 15th Annual Meeting, the 
Instrument Society of America proudly salutes 
distinguished members of the instrumentation 
profession for their outstanding contributions and 
achievements in the art and science of instrumen- 


tation: 


Dr. Allen V. Astin, Director of the National Bu- 
reau of Standards, 1960 ISA Honorary Member, 
for outstanding and dedicated service to instru- 
mentation. 

B. M. Horton, Diarnond Ordnance Fuze Labora- 
tories, the Arnold O. Beckman Award for out- 
standing technical contributions in the field of 
fluid amplifiers. 

Dr. Erwin Muller, Pennsylvania State Univer- 
sity, the Distinguished Achievement Award for 
1960, for brilliant achievements in the field of ion 


emission microscopy. 


Arthur Freilich, Burroughs Corporation, the Ex- 
cellence in Documentation Award for 1960, for his 
explanations of process control computer concepts 
Takashi 
Isobe, University of Tokyo; and T. J. Williams, 


Enoch Durbin, Princeton University; 


Monsanto Chemical Company, the 1960 Recorder- 
Controller Section SAMA Awards for outstanding 
papers published in the ISA Journal 


David M. Boyd, Universal Oil Products Com- 
pany; Louis Gess, Minneapolis-Honeywell Regula- 
tor Company; Porter Hart, Dow Chemical Com- 
pany; James G. Kerley, Shell Oil Company; C. E 
Mason, C. E Coleman B 
Moore, Moore Products Company; Nathaniel B 
Nichols, Taylor Instrument Companies; Alfred V 
Novak, E. I. du Pont de Nemours & Co., Inc.; R. J 
S. Pigott; Herbert W. Ziebolz, General Precision 
Equipment Corporation, 1960 ISA Fellows 


Mason Laboratory; 


Arnold O. Beckman Award 


B. M. Horton... in recogni-., 
tion and appreciation of his 
outstanding originality of pro- 


fessional achievement in the components fo1 


application of basic principles and made several 


tions to the art 
1951 Mr 


of fluid mechanics to the de- 
velopment of pure fluid am- In 
plifier elements. This pioneer- 


ing work points the way toa Laboratories) as a radiation physi 
family of pneumatic and hy- cist in research and development 
draulic logical elements which work of a highly classified nature 
have unique high temperature ane to proximity fuzes for guid 
sBsas ea misslies 

capabilities and possess great 

herent. si licity ji . He has delivered many lecture 
inherent simplicity in con- at technical symposia conducted by 


struction, having no moving 


the Army, with the rank of captain 
in 1946, when he joined the Naval! 
Research Laboratory 
He engaged in research on electrical 
airborne equipment 
notable contribu 


Horton joined the 


Ordnance Development Laboratory 
(later the Diamond 


the Department 


as a phy icist 


Ordnance Fuze 


Defense and 





elements excepting fluids. the author of number of paper 
on subjects connected with guided ion 
Mr. Horton is Chief of the Sys- missile fuzing ‘ ” 
tems Research Laboratory, Diamond His stature as pervisor and 
Ordnance Fuze Laboratories, Ord- teacher, as well a personal con 
nance Corps, Department of the tributions to the fuzing art. have 
Army made him a national authority in plification by Fluid Stream Inter 
He received his bachelor’s degree the fields of guided missile fuzin action,” by Mr. Horton and R. E 
in mathematics and physics from and electronic countermeasurt Bowle vhich was presented at the 
the University of Texas in 1941 and Among his most recent accom 97th Annual Meeting of the National 


the master’s from the University of 
Maryland in 1949. 


He was honorably discharged from iction, discussed 


plishments is the invention of fluid 
amplification by fluid stream inter The tjeckman Award carries a 


in. the pape! ‘An 


Academy of Sciences, April 25, 1960 


$1000 prize 
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4 ‘ . = ; . ¢ p ot 
istinouished Achievement Award 


the 10n emission microscope ion, field ion emission, surface phe 
nomena on metals and is the inven 


for research in the physical 
. tor of the field electron and the 


chemistry of surfaces ; , 
H ; ; :; field 10n microscope 
; systematic research anc 
a a Se His latest work involves the study 
development of techniques of atomic defects in the structure of 
has resulted in the magnifi- metal crystal 
cation of materials more than He received the German C. F 


Gau Medal of 1952 in recognition 
if his early work in originating field 
electron microscopy. In 1957 he was 


one million times and with a 
resolution up to 2.3 Ang- 





stroms. His microscope is ca- named Honorary Scientific Member 
pable of directly showing in- at Large of the Max-Planck Society 
dividual atoms as they con- in recognition of his invention of 
stitute the lattice of metal the field ion microscope 
crystals. This measurement His lectures command wide at 
‘ : tention and are even brought back 
tool offers untold possibilities for repeat performances—at the In 
to study, by direct observa- ternational Congress on Electron 
tion, the basic building blocks Microscopy in Berlin, 1958, and 
Erwin Mulle of solid matte again at the 4th International Sym 
posium on Reactivity of Solids in 
Dr. Muller, Research Professor of Amsterdam, 1960, he was called up 
Dr. Erwin Muller for his Prysics, Pennsylvania State Univer on to repeat his lectures at the final 
brilliant achievements in the ity, was born in Germany and edu- plenary sessions because conferees 
field of ion emission micro- cated at the Technical University thought them to be the highlight of 
; Berlin. The author of more than 70 the meeting 
scopy and particularly for hi cientific publications, he is noted The Distinguished Achievement 
invention and application of for his work in field electron emi Award carries a $500 cash prize 


a 


ISA Excellence in Documentation Award 


subject of process compute! um Instrumentation Symposium in 
April, 1959, from which the ISA 


applications without bias and ; = 
Journal article was written. The 





in meaningful terms. Award carries a $500 cash prize 
In his lucid explanation of how 
Mr. Freilich heads the Contro computers may be used in the pro 
Systems Group, Burroughs Corpora ess field, he interpreted the tremen- 
tion Research Center, Paoli, Pa. Hi dous volume of literature on the 
most recent assignment involved ubject in terms readily understood 
post-flight analysis of Atlas missile by the instrument man, reducing the 
flight many application ramifications to a 
He received the bachelor’s degree common denominator. The timely 
in chemical engineering in 1948 from material was organized in an easily 
the University of Pennsylvania, then understood and readable _ fashion, 
joined Brown Instruments Division and was generously illustrated with 
of Minneapolis-Honeywell. In 1956 common examples, number and 
he joined Burroughs table 
He is the present associate direc “Process Computer Control Con 
tor of ISA’s Data Handling and cepts” was part of a special ISA 
Computation Division Journal report on the status of proc- 
Arthur Freilict ‘ The Excellence in Documentation ess computer control. Mr. Freilich 
Award was made on the basis of hi also authored a companion piece, 
paper “Process Computer Control “Available Computers and What 
Arthur Freilich in recog- Concepts,” which appeared in the They Do,” a comparison of compu 
nition of the claritv and sim- July, 1959, ISA Journal, and for sim ters on the market and their func 
plicity of his explanation of ilar contributions made in his paper tions in the control loop 
‘Computer Process Control—A Sta Mr. Freilich is the author of ap 
process computer control con tus Report,” delivered at the 2nd proximately 15 papers and article 
cepts, which state the complex National ISA Chemical and Petrole yn control systems and computers 
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Kecorder-ControllerSection, SAMA Awards 


Enoch J. Durbin 


The winner of the First Award 
presented by the Recorder-Control 
ler Section of the Scientific Appa 
ratus Makers Association for the 
most outstanding original papers au 
thored by ISA members and pub 
lished by the ISA Journal during 
the 12 months ended May, 1960, i 
Enoch J. Durbin. The First Award 
is $300. 

Prof. Durbin is Senior Research 
Associate, Forrestal Research Cen- 
ter, Princeton University 

The Award is made for his article 
“Less Data More Information” 
which appeared in the September, 
1959, ISA Journal, page 74. Part of 
a special ISA Journal report on sta- 


Takashi Isobe 


The winner of the Second Award 
presented by the Recorder-Control 
ler Section of the Scientific Appa 
ratus Makers Association is Dr. Ta- 
kashi Isobe. The Second Award is 
$200. 

Dr. Isobe is a member of the In 
strumentation Section, Department 
of Applied Physics, University of 
Tokyo. 

The Award is made for his article 
“A New Flowmeter for Pulsating 
Gas Flow,” which appeared in the 
December, 1959, ISA Journal, page 
38. The articles discusses an inge 
nious new principle, proved by two 


Theodore J. Williams 


The winner of the Third Award 
presented by the Recorder-Control] 
ler Section of the Scientific Appa 
ratus Makers Association is Dr. The 
odore J. Williams. The Third Award 
iS $100 


Dr. Williams is Engineering Su 
pervisor in charge of the Applica 
tions Group, Systems Engineering 
Section, Monsanto Chemical Com- 
pany 

The Award is made for his article 
“How Will Analyzers Work with 
Computer Control,” which appeared 
in the September, 1959, ISA Journal, 
page 74. Based on analog-computer 
simulations of distillation columns 
and chemical reactors, the article 


tistical analysis of measurement da 
ta, the article discussed the need for 
more efficient use of information 
gathering facilities in research and 
development programs, especially in 
missile and satellite flight research 

Prof. Durbin is a member of the 
Advisory Group for Aeronautical 
Research and Development, North 
Atlantic Treaty Organization; a con 
sultant to the Applied Science Cor 
poration of Princeton; and consult 
ant to the Ortholog Division, Gulton 
Industries 
He is chairman of the Editorial Ad 
visory Board of ISA’s Publication 
Committee 

“More Data Le 


Information” 


year’s industrial use, which elimi 
nates costly surge tanks and throt 
tling valve 

The paper was originally present 
ed at ISA’s 14th Annual! Instrument 
Automation Conference and Exhib- 
it, Chicago, September, 1959. At that 
time Prof. Isobe was visiting at Cor 
nell University for the academic 
year 1959-60 

Prof Isobe, who took hi 
ate in engineering at the University 
of Tokyo in 1945, is the author of 
ome 30 technical papers in Japanese 
and 3 in English. Among his Japan 


ese patents are those on a gas flow 


doctor 


gives the allowable analysis time 
ampling rate and instrument dead 
band that will yield stable closed 
loop regulation of proposed compu 
ter-controlled processes of the fu 
ture 


The paper was originally present 
ed at ISA’s 2nd National Chemical 
and Petroleum Instrumentation 


Symposium, April, 1959 


Dr. Williams received his Ph.D 
in chemical engineering from the 
Pennsylvania State University in 
1955, and the M.S. in electrical en 
gineering from Ohio State Univer 
sity in 1956. Before joining Mon 
santo in 1956, he was assistant pro 
fessor of chemical engineering at the 


wa originally 
presented at 
ISA’s Fifth An 
nual Flight Test 
Symposium, 
May, 1959. In the 
paper, Prof Dur 
pin describe 

new measure 
ment transdu 
cers that acquire 


+ 


r transmit ta 





tistical average Enoch Durbin 
represent 

ing only the desired information, 
rather than all of the random data 

a basic and economical solution to 


the problem of “data indigestion.” 


meter and a moisture content meter 

A military technical officer from 
1937 through 1945, Prof. Isobe joined 
the faculty of the University of To 
kyo in 1945 as an instructor. He be 
came an assistant professor in 1946 
and a full professor in 1948 

He is primarily interested in in 
trumentation associated with met 
als and ceramics and in data han 
dling and computation 

Prof. Isobe returned to Japan in 
June of this year after having at 
tended the first Congress of the 
International Federation for Auto 
matic Control in Moscow, USSR 


Air Force Insti 
tute of Technol 
ogy, Wright-Pat 
terson AFB, 
Dayton Ohio 
He i chair 
man of the Proc 
Control Com 
mittee’ of the 
American Insti- 
tute of Chemical 
Engineers and a 





member of the T. J. Williams 
Control] Compu 
ter Task Group of the American 


Institute of Electrical Engineers. A 
enior member of ISA, he served as 
the Fourth E. P. Schoch Lecturer in 
Chemical Engineering at the Uni 
versity of Texas in 1959 
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David M 


In recognition of their outstanding individual contributions to the art and 


science of instrumentation, ISA is proud and honored to name these dis- 


tinguished members Fellows of the Instrument Society of America. 


1960 ISA Fellows 


Boyd, Jr 





ISA Journal 


David M. Boyd, Jr. for distin- 
contributions in the field 
controllers for the chem- 


guished 


of proces: 


ical industry and of instrumenta- 
tion education 
David M. Boyd, Jr. is head of the instru 
ment group, engineering department, 


Universal Oil Product He received a 
B.Ch.E. in 1941 from Colorado Univer 
ity. In 1950 his Alma Mater awarded him 


the honorary degree of chemical engineer 

ing for developing the graphic type of 

control panel 

Mr. Boyd was formerly associated with 
Louis Gess for ‘distinguished 


contributions in the field of meas- 


urement and control of fluid flow 
consult 
Regulator 


Louis Ge is technical service 
ant Minneapolis-Honeywell 

Company. He received his B.S. degree in 
mechanical engineering from the Uni- 
versity of Michigan in 1924. A member of 


the Philadelphia Section, he joined the 
ISA in 1947 and has been a senior mem 
ber nce 1959; presently he serves as 
ecretary and program chairman of the 


chemical and petroleum division 


Blaw-Knox 
Petrol 
Lab 


Chemical Co., 
Eastern States 
Ridge National 


the Barret 
Construction Co., 
eum Co., and Oak 
orator 

He joined UOP in 1948 where currently 
concerned with the develop- 
instrumentation 


his work is 
ment and application of 
to refinery and petrochemical processes 

A member of the American Society of 
Mechanical Engineers, American Institute 
of Chemical Engineers, American Chemi- 
cal Society, and senior member of the 
Institute of Radio Engineers, he holds 
three patents and is the author of nu- 
merous articles in the field of instrumen 


tation 


An expert in determining the needs of 
mechanical instruments for all industries 
and in developing the necessary product 
specifications, Mr. Gess has 12 patents as 
signed to him dealing primarily with 
instruments for the measurement of flow 

He is the co-author of the Brown Flow 
Meter Engineering Handbook and author 
articles on instrumentation 


of numerous 
ASME since 1928, Mr 


A member of the 


Gess has served on the fluid meter re- 
earch committee of that organization 
ince 1931; in 1959 he was elected to the 


and 


board of the instruments 
division of ASME 


executive 
regulators 

















Porter Hart for distinguished research foundation developn 


. , , 10 > Wi resident f th Houston 
contributions in the field of analyt- jon. He ie eer? : 
: Section in 1955, at which time he received 





ical instrumentation for chemical a 3-year appointment to the National Re 
processes search Council 
In 1930, during his rising career with 
Porter Hart is director, process control Dow, he spent 10 years at the physica 
laboratory, Dow Chemical Company. He research laboratory in the development o 
is a 1928 graduate of Michigan State Col process control] systems as related to gla 
lege with a B.S. in physics. A member of electrode pH and potentiometric measure 
the Houston Section, Mr. Hart was pres ment Thi work contributed much to 
ident of ISA in 1953; he has served on the seawater proce for the remova f 
numerous committees including society bromine. A specialist in the field of proc 
structure and planning, president’s ad ess contre research, he is the author of 
visory, nominating, and admissions com numerous technical papers and the holdet 
mittees, in addition to the educational and of several patents in this field Porter Hart 
James G. Kerley for distin- Mr. Kerley joined ISA in 1945 and served 
guished contributions in the field nationally on the recommended practict 
committee, of which he Wa a forme! 
of industrial instrumentation or- chairman, and as speaker on national and 
ganization in the petroleum indus- regional ISA programs, including appear 
ances before many individual ISA se 
try. tam 
i 
oi An expert in the field of measurement 
James G. Kerley is chairman of the and automatic control. Mr. Kerley ha 
measurement and control committee and published papers in instrumentation and 
special engineer for instruments, manu- petroleum publication 
facturing engineering department, Shell Nie ladeuees tet eucintion Gar iantewmeons 


Oil Company. He is a graduate of Missis 
sippi State College where he received his 
B.Sc. degree in 1931 


engineers dates back to 1938 when he a 
sisted in organizing the Gulf Coast In 
strument Society which covered repre 
A member of the New Jersey section, sentation from Louisiana and Texa james G. Kerley 








C. E. Mason for distinguished controls for regulating instruments and 
contributions in conceiving and de- has published numerous scientific pape) 
veloping multifunction feedback on proce dynamic and automatic con 
controllers. trol theory 
Called ‘a practical dreamer in engi 
C. E. Mason of the C. E. Mason Labora neering mathematics’, he invented the 
tory, Marietta, Ohio, graduated from Ma first automatic flow control out of hair 
rietta College, with a B.A. degree in 1917 pins, rubber bands and corset staves. As a 
A member of the Scioto Valley Section he direct result of his ingenious invention 
was awarded an honorary D.Sc. from Ma control instruments have since become an 
rietta College in 1959. He is currently indispensable tool, internationally known 
serving as technical consultant to Panel- and used in all proce industrie 
lit. An authority on automation, he holds Dr. Mason received the Pioneer Award 
nineteen patents in the field of automatic in 1940 and the IRD-ASME award in 1950 . © tan 
Coleman B. Moore for distin- ploring the field of pneumatic circuits. In 
guished contributions in the field addition to solving instrumentation prob 


; lems by the umati ull” balan 
of pneumatics for measurement, ; yy the pne tic “T balance 
method and the introduction of miniature 





transmission and control. controls with accompanying graphic pan 
els, Mr. Moore has contributed to the 

Coleman B. Moore is president of the automation field of dimensional measure 
Moore Products Company. He received his ment through his pneumatic comparator 
B.S. degree from Cornell University in Bages 
Mechanical Engineering in 1924. Imme- Holding approximately 75 patents, he 
diately after graduation he traveled ex- has published several technical paper 
tensively in Europe, working in an auto among them, “Pneumatic Telemeterin 
factory and foundry which introduced the completely new sub 

In 1940 he started the Moore Product ject of pneumatic transmission. In addi 
Co., without any products to sell, but tion, he has given approximately 65 le 
with the purpose of developing and ex tures before various technical group 
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a: 


Alfred V. N 


vak 


R. J. S. Pigott 


Herbert W. Ziebolz 


ISA 


Journal 


Nathaniel B. Nichols for distin- 
guished contributions to the sci- 
of pneum: ‘ and electronic 


imentation 


Alfred V. Novak for distin- 
guished contributions in the field 
of instrumentation standards, edu- 


cation and management 


intendent, E. I. du Pont de 
Company. A Charleston Section membe! 
he is a 1941 graduate of the University of 
Nebraska with a B.Ch.E. Formerly the 
president of Charleston, Oak Ridge, 

ton and Sabine Sections, he he: 
ed the ISA recommended practice 

‘ram from 1950 to 1957, during which a 


few ‘s grew to approximately 20 


Alfred V. Novak is production super 


Nemours and 


Neche 


e 
committee with 12 tandard and prac 


R. J. S. Pigott for his distin- 
guished contributions in the field 
of instrumentation, particularly to 
flow metering 


Mr. Pigott retired from Gulf 
Oil, has a long career in instrumentation 


recently 


filled with more achievements than space 
is available to list them, and so we pre 
ent R. J. S. Pigott’s own description of 
how ISA was founded 

“The write was chairman of the 
meeting in Pittsburgh at which the so 
ciety was founded. Two previous meeting 
had no results except voluminous min 
ute This time, the writer employed rath 
el trong-arm methods; first declaring 


Herbert W. Ziebolz 


contributions in the 


for his dis- 
tinguished 
field of fluid and electronic instru- 


mentation design 


Mr. Ziebolz i 
ident of engineering, 
Equipment Corp 

A native of Breslau, he received his MS 
in Mechanical Engineering from the Bre 
lau Technicat University in 1926. The next 
two years were spent as an Industrial 
Postgraduate Exchange Student under the 
iuspices of ASME and V.D.I 

In 1928 he became assistant to the chief 


assistant to the vice pre 
General Precision 


nl research physicist 

Instrument ervo group leader, 

fire control division, radiation laboratory, 
MIT; research Taylor Instru 
ment ind engineer 


director 
electrical 

rsity 
iliated with Raytheon 
rin in 1951 and was pro- 
assistant vice president in 1954 
1957 he resigned this post to become 
engineer and later vice president of 

r Instrument 

has authored many techni 
Cal papel in the field of electronic in 
trumentation and presently hold 1X 


patents in that field 


leadership, sig 
done 


tices published; under his 
uificant standardization work was 
by manufacturer’ ocieties 

From 1941 to 1948 he was associated 
with the Monsanto Chemical Company 
He joined Du Pont in 1948 as instrument 
uperintendent of the Orange, Texas, 
plant, later moving to the Charleston 
plant in the same capacity. He pioneered 
the establishment of full-time training 
programs for instrument engineers and 
technical personnel and a detailed systems 
engineering training program for instru- 
engineers. He is the 
technical papers on in- 
maintenance 


ment application 
author of many 
trument engineering and 


program 


only one piece of business in orde1 
ing the society 

“The delegates were considerably an- 
noyed at first, but within the hour the 
ociety was declared in existence. The 
chairman then pointed out that the two 
previous attempts to write organization 
documents in open meeting had been flat 
failures, and in any case unnecessary. He 
then proposed the election of pro tem 
office this scheme fortunately ap- 
pealed to the delegates. Then the (pro 
tem) president, Al Sperry, appointed the 
constitution and other committees neces- 
ary to prepare the organizational struc- 


form 


ture properly 
“Total working time about five hours.’ 


engineer, Askaniawerke, Berlin, and in 
1931 came to the U.S. a 
Askania Corp 

As vice-president of Engineeering and 
Research with Askania Regulator Com 
pany from 1935 through 1957, he was in 
charge of research development and ap- 
plications of automatic controls to indus- 
try. During this time he headed the team 
if engineers building the “Askania Sub- 
trainers” for the Bureau of Ships, and 
later developed the first automatic depth 
control for submarines 


manager of the 


He is the author of many technical pa 
pers and holds nearly 80 patents 





Official 


Program 


15th Annual ISA 
Instrument-Automation 
Conference and Exhibit 


New York Coliseum * September 26-30, 1960 


Contents 


Welcome from ISA President johnston 
New York-New Jersey Host Committee 
Daily Calendar of Events 

General Information 

How and Where to Register 

Plant Tours 

Ladies Activities and Social Functions 
Exhibit Hours 

Employment Service 

Students’ Day 

Society Meetings 

Conference Program 

Sessions of General Interest 
Meteorology and Research 

Strain Gage Instrumentation 

Analysis Instrumentation 

Education Sessions 

Process Industry Instrumentation 


Nuclear Industry Instrumentation 





Management and Ec ics 
Physical and Mechanical Measurement 
Aeronautical Instrumentation 

Host Committee Roster 

Computers and Data Handling 
Automotive Instrumentation 
Maintenance Clinic 

User Management Workshop 
Underwater Instrumentation 

Floor Plans & Exhibitors Listing 
Exhibit Buyers Guide 








John Johnston, Jr 


Dr. Ralph H. Tripp 


Henry cS. 


\bove 





Past Pre 


rr Product 


Glen C. Gallagher 
f ytandard 
The Fluor Cory ytior 


Nathan Cohn 
f Industries Dept 


Leeds & Northrup 


Adelbert Carpenter 
i Belov 


Below 


V -F General Relations Dey 


Fischer & P 


rter 


118 


ISA Journal 


Frost 


ident 


& Practice 











Thomas C. Wherry 
/-P Technical Dept 


Phillips Petroleum 


John C. Koch 
Treasurer 


Conoflow Corp 





ae) 


y %, 
j d Ls 
é i 
%, 


y 








ISA Officers 
WELCOME YOU 


Nelson Gildersleeve 
(Below, left 
District | V-P 
Royal McBee C 





rp 


Charles A. Kohr 
District Il V-P 
RCA 


John R. Mahoney 
District Ill V-P 
Union Carbide Nuclear 


t 


























n M. McMillen Glenn F. Brockett Thomas H. Pierson 
District V V-f District VI V-f District VII V-F 
Fisher Governor C Eggelhof Engineer 


George L. Kellner Milto 
District IV V-P 


Linde Company 






It is with the greatest pleasure that | welcome you, on behalf of the Instru 
ment Society of America, its officers, staff and entire membership, to our 15th 
Annual ISA Instrument-Automation Conference and Exhibit in New York. 


All of us in ISA are very proud indeed to bring to the industry and to the 
profession this opportunity to exchange technological information, to view the 
many thousands of instruments, systems and components which are on dis- 
play and thereby to obtain a deeper, more rounded picture of this vast, 
complex and ever-changing field of instrumentation. We are sure that you will 
find the events of this week both provocative and informative. 





JOHN JOHNSTON, JR., President 
Instrument Society of America 


John A. See Robert C. Mann Joseph R. Rogers John J. McDonald 
District Vill V-P District IX V-f District X V-P District XI V-P 
Boeing Airplane C General Electric Cc Bristol of Canada Consolidated System 


fs 


-”_ 
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NEW YORK 
WELCOMES 


IS 





sture A. Johansson 


Stephen S. Livers 


i 





Richard H. Smith 


The Host Committee is proud to welcome 
you to ISA’s 15th Annual Instrument-Auto- 
mation Conference and Exhibit. 


The extensive exhibit, conference sessions, 
workshops, clinics and Society meetings wil! 
provide for your professional enrichment; the 
many social activities are planned for your 
“after-five’ enjoyment and pleasure. 

We heartily welcome you to New York and 
hope that your visit will be most pleasant 
and rewarding. 


THE NEW YORK HOST COMMITTEE 
Don G. Mitchell, General Chairman 
General Telephone and Electronics Corp. 
George C. Johnson, Co-executive Chairman 
Socony Mobil Oil Company 

Warren S. Jones, Co-executive Chairman 
Blake Equipment Corporation 











- CALENDAR OF EVENTS 15th Annual ISA Instrument-Automation Conference & Exhibit 


EVENT PLACE TIME 


Conference Program Registration New Yorker Hotel, 2nd Floor Mez 8:00 am. to 7:00 p.m 
Ladies Program Registration New Yorker Hotel, 2nd Floor Mez 3:00 pm. to 7:00 p.m 
Instrumentation Maintenance Clinic Registration New Yorker Hotel, 2nd Floor Mez 8:00 am. to 9:00 am 
Instrumentation Maintenance Clinic New Yorker Hotel 900 am. to 4:00 p.m 
President's Reception New Yorker Hotel, Grand Ballroom 1:00 p.m. to 6:00 p.m 
Instrumentation Maintenance Clinic Registration New Yorker Hotel, 2nd Floor Mez 8:00 am to 900 am 
Instrumentation Maintenance Clinic New Yorker Hotel 9:00 am. to 4:00 p.m 
Ladies Program Registration—Monday through Thursday Crystal Room, Astor Hotel 9:00 am. to 5:00 pm 
Conference Program Registration—Monday through Thursday Coliseum, Main Entrance 8:30 am 
Keynote Session Coliseum, Room 403 4th Floor 10:00 a.m. to 12:30 p.m 
Exhibit—Coliseum—Mon., Tue., Thurs., 12 noon to 10:00 p.m; Wed., 12 noon to 6:00 p.m.; Friday, 9:00 am. to 1:00 p.m 
AMS-ISA Meteorological Instrumentation Session | Coliseum, Room 405 4th Floor 2:00 p.m. to 4:30 p.m 
National Lecture Series Coliseum, Room 403 4th Floor 2:00 p.m. to 4:30 pm 
Ladies Program— Cruise Picr 81, West 41st Street 2:00 p.m 

Coliseum, Canada Room 7:00 p.m 


Students’ Tour 


New Yorker Hotel 
New Orleans Room 9:00 a.m. to 5:00 p 
starting at 8:00 am 


3 


Education Forum 


Note: Registration for the Education Forum will be at the New Yorker Hotel, New Orleans Room Entrance 


AMS-ISA Meteorological Instrumentation Session II Coliseum, Room 405 4th Floor 9:30 a.m. to 12:00 p.m 
Automotive Instrumentation Session Coliseum, France Room 2nd Mez 9:30 a.m. to 12:00 p.m 
Data Handling Workshop Coliseum, Room 403 4th Floor 9:30 am. to 4:30pm 
Research Instrumentation Session Coliseum, Canada Room, 2nd Mez 9:30 a.m. to 12:00 p.m 
Coliseum, South America 
Strain Gage Instrumentation Session | oom, Ist Mez 9:30 a.m. to 12:00 p.m 
Underwater Instrumentation Session | Coliseum, Room 401 4th Floor 9:30 a.m. to 12:00 p.m 
User Management Workshop Session | Coliseum, Room 402 4th Floor 9:30 am. to 12:00 p.m 
Ladies Program—Luncheon G Fashion Show Buses leave Astor Hotel 11:30 a.m 
Plant Tour—Annheuser-Busch Buses leave Manhattan Hotel 12:30 p.m 
AMS-ISA Meteorological Instrumentation Session II! Coliseum, Room 405 4th Floor 2:00 p.m. to 4:30 p.m 
Coliseum, South America 
Strain Gage Instrumentation Session I! Room, Ist Mezzanine 2:00 p.m. to 4:30 p.m 
Underwater Instrumentation Session I! Coliseum, Room 401 4th Floor 2:00 p.m. to 4:30 p.m 
User Management Workshop Session II Coliseum, Room 402 4th Floor 2:00 p.m. to 4:30 p.m 
Report from Moscow! Coliseum, Room 403 4th Floor 7:30 o.m. to 10:00 p.m 
Aeronautical Instrumentation Session | Coliseum, Room 404 4th Floor 9:30 a.m. to 12:00 p.m 
Data Handling and Computation Session | Coliseum, Room 402 4th Floor 9:30 am. to 4:30 p.m 
Educators’ Workshop Coliseum, Canada Room, 2nd Mez 9:30 am. to 12:00 p.m 
Mass Flow Measurement Coliseum, Room 403 4th Floor 9:30 a.m. to 12:00 p.m 
Coliseum, Philippines Room 
Metals and Ceramics Session 2nd Mez 9:30 a.m. to 12:00 p.m 
Nuclear Instrumentation Session | Coliseum, France Room, 2nd Mez 9:30 a.m. to 12:00 p.m 
Plant Tour—Hoffman-LaRoche Buses leave Manhattan Hotel 9:30 a.m 
Process Analysis Instrumentation Session Coliseum, Room 405 4th Floor 9:30 a.m. to 12:00 p.m 
Standards and Measurement Laboratories Workshop Session | Coliseum, Italy Room, Ist Mez 9:30 am. to 12:00 p.m 
Coliseum, South America 
Strain Gage Instrumentation Session III Room, Ist Mezzanine 9:30 a.m. to 12:00 p.m 
Underwater Instrumentation Session III Coliseum, Room 401 4th Floor 9:30 a.m. to 12:00 p.m 
Vibration and Shock Instrumentation Session | Coliseum, Japan Room, Ist Mez 9:30 a.m. to 12:00 p.m 
Aeronautical Instrumentation Session I! Coliseum, Room 404 4th Floor 2:00 p.m. to 4:30 p.m 
Chemical and Petroleum Instrumentation Session Coliseum, Room 403 4th Floor 2:00 p.m. to 4:30 p.m 
Data Handling and Computation Session I! Coliseum, Room 402 4th Floor 2:00 p.m. to 4:30 p.m 
Laboratory Instrumentation for Analysis Session | Coliseum, Room 405 4th Floor 2:00 p.m. to 4:30 p.m 
Nuclear Instrumentation Session II Coliseum, France Room, 2nd Mez 2:00 p.m. to 4:30 p.m 
Standards and Measurements Laboratories Workshop Session I! Coliseum, Italy Room, Ist Mez 2:00 p.m. to 4:30 p.m 
Coliseum, South America 
Strain Gage Instrumentation Session IV Room, Ist Mezzanin« 2:00 p.m. to 4:30 p.m 
Underwater Instrumentation Session IV Coliseum, Room 40! 4th Floor 2:00 p.m. to 4:30 p.m 
Vibration and Shock Instrumentation Session I! Coliseum, Japan Room, Ist Mez 2:00 p.m. to 4:30 p.m 
Coliseum, Canada Room, 2nd Mez 2:00 p.m. to 4:30 p.m 


Educators’ Workshop 


Computer Clinic Session | Coliseum, Canada Room, 2nd Mez 9.30 am. to 12:00 pm 
Feedback Control Systems Session Coliseum, Room 402 4th Floor 9:30 am to 4:30pm 
Laboratory Instrumentation for Analysis Session II Coliseum Room 405 4th Floor 9:30 a.m. to 12:00 p.m 
Management and Economics Session | Coliseum, Room 404 4th Floor 9:30 a.m. to 12:00 p.m 
Measurement and Control Instrumentation Session | Coliseum, Room 403 4th Floor 9:30 am. to 12:00 p.m 
Plant Tour—Pan American, FAA Buses leave Manhattan Hotel 9:30 am 
Underwater Instrumentation Session V Coliseum, Room 401 4th Floor 9:30 a.m. to 12:00 pm 
Ladies Program—Luncheon G Tour Buses leave Astor Hotel 10:00 a.m ‘| 
Computer Clinic Session {1 Coliseum, Canada Room, 2nd Mez 2:00 p.m. to 4:30 p.m 
Control Computing Session Coliseum, Room 402 4th Floor 2:00 p.m. to 4:30 p.m 
Gas Chromatography Session Coliseum, Room 405 4th Floor 2:00 p.m. to 4:30 p.m 
Management and Economics Session I! Coliseum, Room 404 4th Floor 2:00 p.m. to 4:30 p.m 
Measurement and Control Instrumentation Session II Coliseum, Room 403 4th Floor 2:00 pm. to 4:30 p.m 
Coliseum, Room 401 4th Floor 2:00 p.m. to 4:30 9m 


Underwater Instrumentation Session VI 
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registration card ent to then $9 00 


by exhibitor 
For all other the fee 1 
to attend either or both the Ex 


$9 00 


i LaRoche, 
Manhattan 


Hoffmai 


Buses leave 


to 5:00 


3rewery, 


Hotel at 


Transportation fee Is 


Wednesday, September 28 

Nutley, N.J 
Hotel at 
a.m. Transportation fee is 


and Pan 


Idlewild 


Hotel at 


hibit and Conference 9:30) 
The entrance fee can be cred $2 00 

ited towards the first year’s due Thursday, September 29 

($12.00) by applying for ISA Federal Aviation Agency 

membership American Airways, 
Admission is by official iden 3uses leave Manhattan 

tification cards only, obtained at 9:30 a.m 


$2.00 
Tickets for all 


HOTEL RESERVATIONS it reg 
ISA headquarter FILM SHOWINGS 


the registration cente! 
tours 


istration center! 


will be in the 


Transportation fee is 


available 


hotel A tor Manhattan and Ne Uw 

Yorker. Other ISA hotels are the The ISA films “Principles of 

Henry Hudson, Plaza, and Savoy Automatic Control” and ‘“Princi- 

Hilton ples of Frequency Response” will 
Advance registration envelope be hown daily during Exhibit 

may be picked up on Sunday at urs at the Coliseum 

the Hotel New Yorker and there The filn will be shown on a 

ifter at the Coliseum ntinuous Dasl it the ISA The 
Make reservations through the atre on the second floor Booth 

ISA Housing Bureau, c/o New #1802 of the Coliseum. Showings 

York Convention and Visitor vill begin shortly after the Ex 


Bureau, 90 East 42nd Street, New hi 
York 17, New York til closing time 


bit opens and will continue un 








ANN 


BANQUET 


The annual banquet will be 
held in the Grand Ballroom of 
the Hotel Astor on Wednesday, 
September 28. Cocktails will be 
erved at 6:30 p.m.; dinner at 


7:45 p.m 


Principal speaker at the din- 
ner will be Don G. Mitchell, gen- 
eral chairman of the Host Com- 
mittee and president of General 
Telephone and Electronics Corp 


Banquet ticket is $12.50 


HONORS AND AWARDS 
LUNCHEON 


A new feature of the Annual 
Meeting is the Honors’ and 
Awards Luncheon, to be held 
Tuesday, Sept. 27, at 12:30 p.m 
in the New Yorker Hotel 


On this occasion, outstanding 
men in the instrumentation pro- 
fession will be honored for their 
achievements. Officers, members 
of the Council of National Dele- 
gates and other ISA dignitaries 
will pay tribute to ten new ISA 
Fellows, the 1960 Honorary Mem- 
ber, the three winners of the 
SAMA Award, and winners of 
the A. O. Beckman, Excellence 
in Documentation and Outstand- 
ing Achievement awards 


LADIES PROGRAM 


Registration for the Ladi 
Program begins Sunday, Septem 


ber 25, at the Hotel New Yorker 
Monday through Thursday, reg 
istration will be at Ladies head 
quarters in the Crystal Roon 


Hotel Astor, 9:00 a.m. to 5:00 p.m 

Cost of the entire program i 
$20.00, or individual fees 
paid for each event, in which case 
there will be a $2.00 registration 
fee 


may be 


Monday, September 26 
Cruise around Manhattan 
Island 
Meet at Pier 81 at foot of 
4lst Street; sailing at 2:00 
Fee is $2.50 


West 


p.m 


Thursday, September 27 
Luncheon and Fashion Show 
Buses leave Astor Hotel at 11:30 
a.m for Tavern-on-the-Green 
Central Park. Return trip to A 
tor Hotel at conclusion of pro 

gram. Fee is $7.00 
Wednesday, September 28 

‘The Sound of Music” 
Musical starring Mary Martin 
Tickets are individually priced at 
$5.50 
Thursday, September 29 
United Nations Tour—Luncheon 
Buses leave Astor Hotel at 10:00 
a.m. for United Nations Building 
Following tour, luncheon at the 
Luau 400. Fee is $7.00 


tL TUTTLE LULL 


HVE 


EXHIBIT HOURS 
New York City Coliseum 


ULULALUULATALA ALATA 


= Monday, September 26 
12 noon to 10:00 p.m 


Tuesday, September 27 
12 noon to 10:00 p.m 


MTT 


Wednesday, September 28 
12 noon to 6:00 p.m 


MTT 


1} 


Thursday, September 29 
12 noon to 10:00 p.m 


Friday, September 30 
9:00 a.m. to 1:00 p.m 


ULTTTLUATTULUUH TUE TTT 





PTTL LLL CLL LLLLLLLLLLLLELLLLLL ALLL LLLLLLLLLLLLLLLLLooooooooe LL LLLLLLLLLLLLLLLLLLL ooo MMO 


The President’s Reception wil! be held Sunday, September 25, from 


ISA BOOTHS 


ISA membership booths will be 
maintained on the first and fourth 
tloors of the Coliseum and at the 


New Yorker Hotel, 2nd Floor 
4 to 6 p.m. at the New Yorker Hotel, Grand Ballroom, second Complete information on ISA 
membership and services will be 
floor. All members and exhibitors and their wives are invited available 
to attend 
PRESS ROOM 
1] » al et: > 
Engineering students and faculty members from area colleges and = pt “won te Long ag 
’ p oom W 2 Ope ally 
universities will participate in a Students’ Tour of the Exhibit the United Nations Room, 2nd 
floor, Coliseum 


on Monday evening, September 26. Assemble in the Canada 
OFFICIAL AIRLINE 


Room, 2nd mezzanine, Coliseum, at 7 p.m 


United Airlines is the official 
i carrier for the Conference and 
The ISA Employment Service for SA members, classified advertisers Exhibit. Booth in the Lobby of 
and exhibitors will be open daily during Exhibit hours on the the Coliseun 
Ist fl m nine of th | 
st floor mezzanine o e Coliseum PREPRINTS 


Conference 


sale at 


Preprint of the 
ailable for 


An Information and Message Center wi!! be open daily in the regis papers are av 
the ISA Publications Center, Col 
tration area of the Coliseum iseum. Fourth Floor 
For ISA members and mem 
ber of the cooperating Societie 


print is $.35. For 
price is $.50 


the price per 


i thers the 
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15th ANNUAL MEMBERS MEETING 


Puesday, September 


Al] ISA members are urged to attend the 


cussion of the 





) 


— 


4 Hotel 


New 


15th Annual 


Yorker, 9:00 a.m 


Members 


Meeting to hear reports of ISA. officers and to participate in’ dis- 


Society's activities and goals in the coming year. 


SOCIETY MEETINGS 





Saturday, September 24 


Aero-Space Industry Division 
Standards & Practices Board 


Sunday, September 25 


Aero-Space Industry Division 
Aero-Space Standards Division 
Production Processes Standards Division 
Admissions Committee 

President's Reception 


Monday, September 26 


Education Committee 

Speakers Breakfast 

8D-RP26 Committee 

Power Industry Division 

Transportation Industry Division 

Physical & Mechanical Measurements 
Instrumentation Division 

Honors and Awards Committee 

Joint Technical-Industries Departments 

Industries Department Directors 

Technical Department Directors 

Student's Day Orientation 

Data Handling & Computation Division 


Tuesday, September 27 


Speakers Breakfast (except Education Forum) 
Speakers Breakfast (Education Forum only) 
Steering Cornmittee, Chem. & Pet. Ind. Div. 
Ad-hoc Committee on Council of Stds. Labs. 
15th Annual Members Meeting 

District Council Meetings 

Council and Awards Luncheon 

Pipeline Committee, Transportation Ind. Div. 
Council of National Delegates Meeting 

Pulp & Paper Industry Division Steering Com. 
Transducer Compendium Committee 
Supplementary Education Committee 

and others 

Analysis Instrumentation Division 


Wednesday, September 28 


Speakers Breakfast 

Research Committee 

Feedback Control Systems Division 

Underwater Instrumentation Open 
Organizational Meeting—all invited 

Precision Measurement & Calibration 
Standards Open Organiz. Mtg.—all invited 

Annual Banquet 


Thursday, September 29 ° 


Chemical & Petroleum Division 


Nuclear Div. Mtgs. (See Pocket Program for Details) 


Exhibitors Meeting 
Management Division 
Exhibitors Advisory Committee 


Friday, September 30 


Executive Board 
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Parlors A & B 
Parlors C & D 


Hotel Astor, 
Hotel Astor, 


Parlors A& B 
Yacht Room 


Hotel Astor, 
Hotel Astor, 
Hotel Astor, Parlors C & D 
Hotel Astor, Yacht Room 
New Yorker Hotel, Ballroom 


Hotel Astor, Parlors A & B 

Henry Hudson Hotel, Crystal Room 
Coliseum, Netherlands Room, 2nd Mez. 
Coliseum, Philippines Room, 2nd Mez. 
Coliseum, Scandanavia Room, 2nd Mez. 


Japan Room, Ist Mez. 
Netherlands Room, 2nd Mez. 
Philippines Room, 2nd Mez. 
Scandanavia Room, 2nd Mez. 
Philippines Room, 2nd Mez. 
Canada Room, 2nd Mez. 
Netherlands Room, 2nd Mez. 


Coliseum, 
Coliseum, 
Coliseum, 
Coliseum, 
Coliseum, 
Coliseum, 
Coliseum, 


Henry Hudson Hotel, Crystal Room 
New Yorker Hotel, Hartford Room 
Park-Sheraton Hotel, Taylor Suite 
Coliseum, Netherlands Room, 2nd Mez. 
New Yorker Hotel, Grand Ballroom 
New Yorker Hotel 

New Yorker Hotel, Terrace Room 
Coliseum, Scandanavia Room, 2nd Mexz. 
New Yorker Hotel, Grand Ballroom 
Coliseum, Netherlands Room, 2nd Mez. 
Coliseum, Scandanavia Room 


New Yorker Hotel, New Orleans Room 
Coliseum, Philippines Room, 2nd Mez. 


Henry Hudson Hotel, Terrace Room 
Hotel Astor, Parlors A & B 
Coliseum, Netherlands Room, 2nd Merz. 


Coliseum, Scandanavia Room, 2nd Mez. 


Coliseum, Italy Room, Ist Mez. 
Hotel Astor, Grand Ballroom 


Coliseum, Scandinavia Room, 2nd Mez. 
Coliseum, Netherlands Room, 2nd Mez. 
Coliseum, South America Room, Ist Mez. 
Union Carbide Bldg., 270 Park Avenue 
Coliseum, South America Room, Ist Mez. 


Hotel Astor, Yacht Room 


8:00 
8:00 
9:00 
9:00 
9:00 
10:45 
12:30 
2:00 
2:30 
4:00 
4:00 


5:00 
5:00 


8:00 
4:00 
4:30 


4:30 


4:30 
6:30 


9:00 
10:00 
10:00 

9:30 
11:00 


8:30 


a.m. 


a.m. 


a.m. 
a.m. 
a.m. 
p.m. 


0 p.m. 


a.m. 
a.m. 
a.m. 
p.m. 


p.m. 


p.m. 
p.m. 


m. 
pm. 
p.m. 


a.m. 
p.m. 
p.m. 


p.m. 


p.m. 


a.m. 


to 5:00 
to 5:00 


to 5:00 
to 9:00 
to 4:00 
to 4:00 
to 4:00 
to 4:00 
to 7:00 
to 6:00 
to 7:00 
to 7:00 
to 10:00 
to 10:00 
. to 9:00 
. to 8:45 
. to 12:00 
. to 4:00 
. to 10:30 
. to 12:15 
. to 2:00 
. to 4:00 
. to 5:30 
. to 6:00 
.to 6:00 
to 7:00 
.to 7:00 
to 9:00 
to 6:00 
to 6:00 
to 6:00 
to 6:00 
to Noon 
to 3:30 
to 11:00 
to 12:00 
to Noon 
to 4:00 








p.m. 
p.m. 
p.m. 
p.m. 
p.m. 


p.m. 
a.m. 
p.m. 
p.m. 
p.m. 


p.m. 
p.m. 
p.m. 
p.m. 
p.m. 
p.m. 
p.m. 


a.m. 
a.m. 


p.m. 
a.m. 
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p.m. 


a.m. 
p.m. 
p.m. 


p.m. 
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CONFERENCE PROGRAM 


Room locations on page 139 


SESSIONS OF GENERAL INTEREST 








KEYNOTE SESSION 
Monday, Sept. 26, — 10:00 a.m. to 12:30 p.m. 
New York Coliseum—Room 403 (4th Floor) 


Program Developer: J. A. Parker, Shell Chemical! 
Corporation 


Welcome: John Johnston, Jr., President, Instrument 
Society of America 


Progress Through Instrumentation in the Petroleum 
Industry, E. D. Reeves, Vice President, Humble Oil 
and Refining Company 


Progress Through Instrumentation in the Power In- 
dustry, O. W. Manz, Executive Vice President, Con- 
solidated Edison Company of New York 


Progress Through Instrumentation in the Missile and 
Space Age, Lt. General B. A. Schriever, USAF 


NATIONAL LECTURE SERIES 
Monday, Sept. 26 — 2:00 p.m. to 4:30 p.m. 
New York Coliseum—-Room 403 (4th Floor) 


Program Developer: T. C. Wherry, Phillips Petroleum 
Company 


Progress in Automatic Control and Its Impact on 

Education (55-NY60) by Dean John R. Ragazzini, 

New York University. 
In both military and industrial applications, automatic 
control systems are becoming more and more sophisti- 
cated. To-day and even more in the future, control 
systems are and will be characterized by the use of analog 
and digital computers for the reduction of data, the on- 
line measurement. of system parameters, the generation 
of command signals to produce optimum response, the 
computation of set points which result in optimum yield 
based on economic and technical criteria and means for 
making these systems flexible so as to cope with different 
situations. All this means that the engineer of the future 
will have to be well versed in differential equations, 
numerical methods, probability and statistics, in classical 
mechanics, computer systems, instrumentation, systems 
theory, as well as many other engineering subjects 
normally required. This represents a challenge which must 
be met by engineering schools and colleges if progress is 
to be made in the field of automatic control 


Chemical Process Control — Our Progress and the 
Task Ahead (54-NY60) by Dr. Theodore J. Williams, 
Monsanto Chemical Company. 


This paper reviews and projects into the near future the 
work which has been carried out by the chemical and 
petroleum industries during the past few years in the 
field of chemical process control. Attention is also directed 
to the related fields of process dynamics investigations 
and process simulations on analog and digital computers 
The status of the very active field of process control by 
digital computers is critically evaluated as to the real 
progress already attained and the hopes and possibilities 
for the future 


A Comparison of Digital Techniques for Control 
Problems (53-NY60) by William A. Farrand, North 
American Aviation, Inc 


Control Systems are discussed with reference to the digital 
computer technique applicable. A tutorial description of 


General Purpose” (Whole-Value) computers and “Digital 
Differential Analyzers” (Incremental Computers) so that 
their applicable characteristics can be evhluated with 
respect to control problems. It is concluded that for many 
complex “on-line” control problems, the optimum com- 


puter is a combination (whole-value and incremental) 
machine for it costs less, is more reliable, is more capable 
and operates in a manner which is functionally recogniz- 
able by the “in-plant” personnel 


REPORT FROM MOSCOW! 


Observations on the First Congress of the Internation- 
al Federation of Automatic Control, Moscow, USSR 


Tuesday, Sept. 27 — 7:30 p.m. to 10:00 p.m. 
New York Coliseum—Room 403 (4th Floor) 


First-hand accounts and evaluations of automatic 
control trends in 28 nations will be presented and 
discussed. 

Program Developer: Nathan Cohn, Leeds & Northrup 
Co.; Vice President, ISA Industries Department 


Introduction by Nathan Cohn, Paper Publication Pro 
cedures Chairman—lInstrumentation—IFAC Congres: 


History and Purpose of the International Federation 
of Automatic Control (IFAC) by Harold C. Chestnut, 
General Electric Co., past IFAC President 


General Impressions of the First IFAC Congress by 
Prof. Rufus Oldenburger, Purdue University; Re 
tiring President, American Automatic Control Coun 
cil 


Summary and Appraisal of IFAC Papers on Auto- 
matic Control Theory by Dr. John Truxal, Polytech 
nic Institute of Brooklyn 


Summary and Appraisal of IFAC Papers on Auto- 
matic Control Components by N. B. Nichols, Taylor 
Instrument Companies 


Summary and Appraisal of IFAC Papers on Auto- 
matic Control Applications by Dr. Irving Leftkowitz, 
Case Institute of Technology 


Operation of IFAC Technical Committees by Dr. Don 
ald P. Eckman, Case Institute of Technology; IFAC 
Advisory Committee Chairman 


Visits to Soviet Plants and Laboratories by John 
Johnston, Jr., E. I. du Pont de Nemours & Co., 
ISA President 

IFAC’s Future Plans by Dr. J. C. Lozier, Bell Tele 
phone Laboratories, President of American Auto- 
matic Control Council 


Question Period. 
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METEOROLOGY AND RESEARCH 





AMS - ISA METEOROLOGICAL 
INSTRUMENTATION SESSION I 


Monday, Sept. 26 —2:00 p.m. to 4:30 p.m. 


New York Coliseun Room 405 (4th Floor 


Program Developers: K. ( spengler, Executive Sec 

etal American Meteoro i ciety and Dr R 

H. Tripp, Preside Blect-S ( Instrument So 

crety f America; Grumman Aircraft Engineerins 
rporatior 

Session Conduct Chairman: Dr. Thon KF. Malone 


President, American Meteoro ical Society; Director 
f Research, Travele: Insurance Company 


rheme: Modern Instrumentation in Radiation Meteo: 


ogy 


Current Developments in Pyrheliometric Techniques 
(11-NY60) by Dr. A. J. Drummond, The Eppley 
Laboratory 


The Solar Cell as a Pyranometer Receiver (12-NY60) 
by Torrence } MacDonald, U.S. Weather Bureau 
Analyze titabilit of the olar f i i receiver in ar 
instrument for the easurement 
radiation 


The Spectroscope as a Tool for Atmospheric Sound- 
ing by Satellites (9-NY60) by Dr. Lewis Kaplan, De 
partment of Meteorology, Massachusetts Institute of 
Te hnology 


Balloon and Satellite Measurements of Radiation in 
the Atmosphere (10-NY60) by Prof. Verner E. Suomi, 
P. M. Kuhn, R. J. Parent, and C. R. Stearns, Depart 


ment of Meteorology, University of Wisconsin 


AMS - ISA METEOROLOGICAL 
INSTRUMENTATION — SESSION II 


Tuesday, Sept. 27 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum—Room 405 (4th Floor) 


Theme: Stratospheric Meteorological Measurement 


Program Developers: Dr. R. H. Tripp, Grumman Air 
craft Engineering Corp. and ISA President-Elect 
Secretary; Kenneth C. Spengler, Executive Secretary 
American Meteo: logical Society , 


Session Conduct Chairman: Dr. Bernard Vonnegut. 
Arthur D. Little, Ine . 


Automatic Retrieving of Stratospheric Research 
Equipment (3-NY66), Paul B. MacCready Meteor- 
ological Research Inx 


Rod Versus Bead Thermistor, for Atmospheric Temp- 
erature Soundings (1-NY60) by Richard Thomas 
McCoy, Friez Instrument Division, Bendix Aviation 
Corporation 
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Rod thermistor are compared to bead thermistors in their 
ipplication a atmospherik temperature sensors below 
200,000 feet. The rod is shown to be superior in terms of 

accuracy, and flexibility; while the performance 1 


eq livaler t to that of the bead 
Spectroscopic Observations of the Stratosphere and 
Mesosphere (2-NY60) by Dr. David M. Gates, Na- 
tional Bureau of Standards 


rvations of the Stratosphere and meso- 





pecti pic observa 
phere bsorption and emission are discussed. Radiation 
r itte m H.O. CO., O., and OH molecules and from 
gen a odiu itoms is described. Various means for 
ybserving thi radiation both from the ground and fron 
balloon and aircraft borne spectrometers is described 


AMS - ISA METEOROLOGICAL 
INSTRUMENTATION — SESSION III 


Tuesday, Sept. 27 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 405 (4th Floor) 
Theme: Techniques for the Measurement of Tempera- 
tures in the Free Atmosphere 


Program Developer: Harold Baynton, Bendix Avia 
tion Corporation 


Session Conduct Chairman: Athelstan Spilhaus, Dean 
f Institute of Technology, University of Minnesota 


Total Temperature Measurements from High Speed 
Flight Vehicles (91-NY60), F. D. Werner and R. V 
DeLeo, Rosemount Engineering Co 

Infrared Free Air Thermometers (92-NY60), R. De- 
Waard, A. C. Rudomanski and E. M. Wormser, Barnes 
Engineering Co 

Immersion Thermometric Techniques for Balloon 
Temperature Soundings, (94-NY60), Prof. Edward P 
Ney, Institute of Technology, University of Minnesota 
The Grenade Technique for Stratospheric Tempera- 


ture Soundings (93-NY60), Fred L. Bartman, High 
Altitude Engineering Laboratory, University of Mich 


RESEARCH INSTRUMENTATION SESSION 
Tuesday, Sept. 27 — 9:30 a.m. to 12:00 p.m. 
New York Coliseum — Canada Room (2nd Mez.) 


Program Developer: Lawrence G. Rubin, Raytheon 
Manufacturing Co 

Distinguished Achievement Award Lecture, Ion Emis- 
sion Microscope, by Dr. Erwin Muller, Pennsylvania 
State University 

Arnold O. Beckman Award Lecture, Pure Fluid Am- 
plifier, by B. M. Horton, Diamond Ordnance Fuze 
Laboratories 

Wide Range Oscillator for the Omegatron Mass Spec- 
trometer, J. Welts and L. G. Rubin, Raytheon Manu- 
facturing Company. 

Punched Card Data Acquisition as Applied to the 
Measurement of Basic Semiconductor Properties, L. G 
Rubin, D. L. Phipps, and J. Welts, Raytheon Manu- 
facturing Company 




















STRAIN GAGE INSTRUMENTATION 








SESSION | 
Tuesday, Sept. 27 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum—South America Room 
(lst Mezzanine) 


Theme: Recent Developments in Semiconductor and 
Conventional Strain Gages 

Program Developer: R. D. Douglas, Newport News 
Shipbuilding & Drydock Company 


Session Conduct Chairman: D. J. DeMichele, Genera! 
Electric Company 


Past, Present and Future Strain Gages, (110-NY60) 
by D. J. DeMichele, General Electric Company 


An Experiment on the New Type of Resistance Foil 
Strain Gauge for the Concentrated-Stress Analysis. 
(48-NY60) by Dr. Osamu Watanobe, Kyowamusen 
Kenkyujo Company, Ltd 
In general the measurement of concentrated strains has 
been made by Rule-Fischer's method. Now, we have manu- 
factured much more convenient Resistance Foil Strain 
Gauge, the gauge length of which can be varied with 
pecial devices of both gauge configuration and switching 
electric circuit. With such gauges we have measured the 
concentrated-strain distribution around a circular hole of a 
tensile test specimen and checked the results with theo- 
retical computations. Then we also compared them with 
commonly available resistance wire strain gauges 


Characteristics and Applications of a Semiconductor 
Strain Gage (16-NY60) by Dr: M. A. Xavier, Century 
Electronics & Instruments, Inc 

The basic properties of the Strainistor (semiconductor 


train gage) are defined, and several applications to in- 
strumentation ystems are presented 


Adhesives: How They Determine and Limit Strain 

Gage Performance (7-NY60) by Peter K. Stein, Stein 

Engineering Services, Inc. 
The demands placed on an adhesive when used to bond re- 
Sistance strain gages, are presented as a current state 
of the art summary. A discussion of how the properties of 
today’s adhesives fulfill these demands is given. The 
emphasis is placed on the unsolved problems both in de- 
termining the requirements and the pérformance charac- 
teristics of adhesives fur strain gage applications 


SESSION II 
Tuesday, Sept. 27 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—South America Room 
(lst Mezzanine) 


Theme: Recent Developments in Semiconductor and 
Conventional Strain Gages 


Program Developer: R. D. Douglas, Newport News 
Shipbuilding & Drydock Company 

Session Conduct Chairman: Mills Dean, III, David 
Taylor Model Basin 


Silicon Piezoresistive Devices (42-NY60) by E. D 
Padgett, Picatinny Arsenal and Dr. W. V. Wright, 
Electro-Optical System, Inc 


This paper will describe basic properties of silicon semi- 
fi ductor piezoresistive elements and the techniques in 
ising then is transducer element Problems associated 
with the itilization of these devices as transducer ele- 

ents will o be discussed. A brief question and answer 
eriod wi be pe tted if desired y ISA 


Recent Developments in Semiconductor Strain Gages 
(15-NY60) by Dr. Warren P. Mason, Bell Telephone 
Laboratories 

Recent studies have shown that more temperature stable 


lower noise emiconductor train gage can be obtained 
by controlled doping methods. These results together with 
greater trength po 


ible for treated materials make semi 


conductor train gage very promising for transducer use 


Characteristics of Resistance Strain Gages (90-NY60) 
by R. L. Blo National Bureau of Standards 


The characteristi« of train gage that limit their use 
fuine must be understood ind the condition under 
which they can be expected to give reliable result must 
be known if these gage ire to be used with confidence 
Some of these characteristi ind test conditions and the 
i itatior that they impose especially those pertaining 
to elevated temperature will be discussed 


SESSION Ill 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum—South America Room 
(lst Mezzanine) 
Theme: Recent Developments in Semiconductor and 
Conventional Strain Gages 
Program Developer: R. D. Douglas, Newport New 
Shipbuilding & Drydock Company 


New Strain Gage With Short Drying Time and With- 
out Transverse Sensitivity (109-NY60), by Dr. Arnold 
V. Huggenberger, Consulting Engineer, Zurich, Swit 
zerland 
A short description of thi train gage will be given and 
the feature of no transverse ensitivity in stres analysi 
will be mentioned 


Some Temperature Effects on Resistance Strain Gages 

(108-NY60) by Ian G. Scott, Aeronautical Research 

Laboratories, Melborne, Australia 
The effect of temperatures of up to 250 degree C on con- 
ventional resistance strain gages is examined. A short re- 
view of the literature is made, followed by descriptions 
of some of the author work in this field. This includes 
tudies of gage temperature coefficients of resistance, the 
effects of temperature on precise gage measurements, etc 


Practical Aspects of Temperature Effects on Resist- 
ance Strain Gages (116-NY60) by Frank F. Hines 
ind Leon J. Weymouth, Baldwin-Lima-Hamilton 


Corporation 
Effects of temperature on bonded filament type strain 
gage with regard to strain sensitivity, zero drift, and 
temperature coefficient of resistance changer will be 
discussed. The relative effectiveness of temperature com 
pensation methods will also be described 


SESSION IV 
Wednesday, Sept. 28 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—South America Room 
(Ist Mezzanine) 


n Semiconductor and 


Theme: Recent Developments 
Conventional Strain Gage 
Program Developer: R. D. Douglas, Newport New 
Shipbuilding and Drydock Company 


Digital Potentiometer for Precision Measurements 
with Strain Gages (126-NY60) by Dr. W. Engl, Sic 
mens and Halske Co., West Germany 


The accuracy of load cells and their limits cannot be 
exactly determined by analog electronic potentiometer 
A tistage digital potentiometer uses inductive divider 


r u 
and gets better stability than with resistance 


Unbonded Strain Gage Pressure Transducer Evalu- 
ation Report (127-NY60), W. R. Humphrey, Genera! 
Electric Company, Aircraft Nuclear Propulsion De 
partment 
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ANALYSIS INSTRUMENTATION 








PROCESS ANALYSIS INSTRUMENTATION 
SESSION 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 
New York Coliseun Room 405 (4th Floor) 


Program Developer: M. D. We Union Carbide 


Olefins Compan 


Session Conduct Chairman: | \. Houser, Beckman 


Instrument In 


A New Process Flame Photometer (14-NY60) by J. L 


Waters, Water A ciate 
A continuous plant strear flame photometer is described 
he instrument is designed to measure in two range 0.1 
to 10 4 ts per billion and 1 to 100 parts per billion. It 
ost frequent ipplicatior i the measurement of the 
chloride ion content of boiler feed water. This is done by 
determining the odium normally combined with chlorine 
rhe instrument i idaptable to a wide range of flame 
photometer ensitive element It wa designed in close 
co-operation with the Consolidated Edison Company of 
New York, Inc The operation of the analyzer will be de- 
cribed and it ipplication will be discussed 


The Application of a Flame Ionization Analyzer in 
the Analysis of Raw and Catalytically Treated Ex- 
haust Gases (46-NY60) by A. J. Andreatch & W. B 


Innes, American Cyanamid 


An inexpensive, rugged flame ionization detector has been 
designed for the analysis of exhaust gase The detector 
response is proportional to the carbon content of the hy- 
drocarbon and ha a detectable limit of one part per 


billion hexane. The unit can be used as a continuous total 
hydrocarbon analyzer or as a chromatography detector. A 
ilica gel column at room temperature is used to analyze 
for C, to C, hydrocarbons and at 153°C for C, to C, hydro- 
carbor The instrumental and analytical sources of errors 
will be considered 


Applications of a Continuous Coulometric Titrator 
(6-NY60) by Edward E. Escher, Consolidated Elec- 


trodynamics Corporation 


rhe Titrilog is an instrument for monitoring trace quanti 
ties of sulfur compounds In gase A number of interesting 
ipplications which have developed in the past several 


year will be discussed 


Sampling System for High Speed Chromatography 
(97-NY60) by L B. Roof, Dr. F. W. Karasek, M. E 
Reinecke, Phillips Petroleum Company 


With the development and use of high peed process 
chromatographic analyzers, there i an ever increasing 
demand for high speed sampling ystems. This paper is 
directed toward determining the need for high s.eed 
sampling and presenting ome general approache to 
obtain it 


LABORATORY INSTRUMENTATION FOR 
ANALYSIS — SESSION |! 
Wednesday, Sept. 28 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 405 (4th Floor) 


Program Developer: M. D. Wei Union Carbide 
Olefins Company 


Session Conduct Chairman: T. J. Kehoe, Beckman 
Instruments, Inc 


Design Criteria of a New Moisture Monitor for Solids 
(100-NY60) by John Shaffer, C. M. Finley, Consoli 
dated Electrodynamics Corp 
Paper describes development of an instrument to detect 
moisture in solid uch as paper, plastics, etc. Included 
ire standardization procedures for the instrument along 
with a presentation of data compiled with a prototype 
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Gas Chromatography Column Efficiency, A Review 
(101-NY60) by M. A. Robinson, A. S. Said, Beckman 
Instruments, Inc 


Recent development will be reviewed regarding the 
preparation of very efficient columns for ise with higt 
ensitivity detector The relative efficiencies of capillary 
column ind packed columns will be discussed 


The Automatic Determination of Mercaptan Sulfur 
in Gasoline and Light Fuel Oil Streams (102-NY60) 
by Walter J. Harrison, Fisher Scientific Ce 


This paper describes an instrument for selecting imple 

fror everal tream or Ample ource titrating then 
nd printing the results in digital forn A statistical e' 
ition of results obtained 1 ilso included 


Recent Developments in X-Ray Fluorescence Instru- 
mentation and Their Applications (128-NY60)_ by 
Henry T. Dryer, Applied Research Laboratories, Inc 
Discusse ome recent developments in X-ra tr € 
tation and their applicatio to proce t 


ntr 
control 


LABORATORY INSTRUMENTATION FOR 
ANALYSIS — SESSION II 
Thursday, Sept. 29 — 9:30 a.m. to 12:00 p.m. 
New York Coliseum—Room 405 (4th Floor 


Program Developer: M. D. Weiss, Union Carbide 
Olefins Company 


Session Conduct Chairman: T. J. Kehoe, Beckman 
Instruments, Inc 


Applications of Commercial Operational Amplifiers 
in Instrumentation for Chemical Analyses (52-NY60) 
by D. J. Fisher, M. T. Kelley, H. C. Jones, W. L 
Maddox, R W. Stelzer, Analytical Chemistry Divi 
sion, Oak Ridge National Laboratory 


Commercial operational amplifiers have been utilized in 
the design of instrumentation for chemical analysis. Ap- 
plications include constant current and controlled-poten- 
tial electrolysis, voltage and current amplification, auto- 
matic cutoff at an endpoint, linear voltage sweep genera- 
tion, and data transformation 


Size Analysis of Fine Particles and Results Obtained 
With the Coulter Counter (40-NY60) by Osmar A 
Ullrich, Battelle Memorial Institute. 


A review of the various techniques available for measur- 
ing the size range of subsieve ‘particles reveals a strong 
dependence of the results on the method used for the 
measurement. The significance of data obtained from 
various measurement methods will be discussed from the 
standpoint gf the use to which the data would be put 
Also, results will be presented of particle-size studies 
made using the principle of electronic gating (the Coulter 
Counter) 


A New Laboratory Recording Refractometer (47-NY- 
60) by Lawrence E. Maley, Waters Associates, Inc 


A precise measurement of refractive index has been com- 
mon place for more than a century. Refractive index, like 
viscosity, molecular weight, density etc ha a basic 
physical property that delineates a specific material ans 
is one that can be found in any standard handbook. Most 
early laboratory refractometers were bulky, complex and 
difficult to operate. A new laboratory refractometer has 
been developed which incorporates modern proportional 
temperature control with monochromatic detector in a dif- 
ferential recording refractometer with the entire instru- 
ment mounted in a strip chart recorder case. A sensitivity 
of 0.000007 refractive index units is obtainable with thi 
instrument 


The Flowing Loop in Wet Chemical Control (103-NY 
60) by R. H. Robinson, Westinghouse Electric Corp 


Circulating an automatically measured volume of liquid 
or gas at timed intervals in a closed carrier loop is de- 
scribed with typical flow circuitry and associated controls 























GAS CHROMATOGRAPHY SESSION 
Thursday, Sept. 29 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 405 (4th Floor) 


Program Developer: M. D. Weiss, Union Carbide 
Olefins Company. 


Session Conduct Chairman: Nathaniel Brenner, The 
Perkin-Elmer Corporation 


Gas Chromatographic Analysis of Volatile Compo- 
nents in the Presence of Excess of Non-Volatiles (51- 
NY60) by Edward W. Cieplinski and Leslie S. Ettre, 
The Perkin-Elmer Corporation 


Based on earlier work (Brenner and Ettre, Anal. Chem 
31, (1959) (1815) a simple device was developed which 
permits the generalization of the technique of Paglis (ISA 
Proc. 2 (1959) 156; 2nd Biannual GC Symposium, East 
Lansing, (1959) and of Petrocelli and Lichtenfels (Anal 
Chem. 31 (1959) (2017) to the analysis of volatile com- 
ponents dissolved in excess of nonvolatile medium, using 


commercial gas chromatographs 


A Method of Applying Gas Chromatography to Proc- 
ess Monitoring (95-NY60) by William H. McAdams 
Shell Oil] Company 


Describes the use and benefits derived from the use of 

portable proce chromatograph in the evaluation of 

permanent chromatograph installations The value of 

component manipulation as a means of presenting the 
¢ i 


analysis in a more usable form is also di issed 
Application of Hydrogen Flame Detectors to Process 
Chromatography (106-NY60) by Ralph A. Dora, Rich 
ard Villalobos, Beckman Instruments, Inc 
This paper describes how a hydrogen flame detector can 
be adapted for use in a Class I, Division atmosphere. Also 


covered will be problen of high impedance witching 
and signal attenuation in a few specific applications 


The Flame Ionization Detector in Food and Flavor 
Analysis (104-NY60) by Irving S. Fagerson and Was 
sef W. Nawar, University of Massachusett 


Gas Chromatograph Detector Based on Measurement 


of Velocity and Attenuation of Ultrasound (105-NY 
60) by Frank W. Noble, National Heart Institute 


EDUCATION SESSIONS 





EDUCATION FORUM 
Tuesday, Sept. 27 — 9:00 a.m. to 5:00 p.m. 
Hotel New Yorker. New Orleans Room 


A registration center will be open at the New Yorker 
Hotel starting at 8:00 a.m. on Tuesday at the entrance 
to the New Orleans Room (take down escalator in 
lobby). 


9:00 a.m.—Introduction and Orientation by Session 
Chairman, Lloyd E. Slater 


Reports by Participating Organizations 


American Institute of Chemical Engineers . . . Dr 
Theodore J. Williams, Monsanto Chemical Company 


Electronic Industries Association . . . Beril Edel- 
man, Western Electric Company 


Institute of Radio Engineers ... Dr. John G. Truxel, 
Polytechnic Institute of Brooklyn 


Engineers’ Council for Professional Development .. . 
Dean Elmer Easton, Rutgers University 


Foundation for Instrumentation Education & Re- 
search ... Lloyd E. Slater, FIER 


American Society of Mechanical Engineers J 
Lowen Shearer, Massachusetts Institute of Tech- 
nology 


Scientific Apparatus Makers Association . .. Rexford 
A. Bristol, The Foxboro Company 


American Institute of Electrical Engineers ... R. C 
Langford, Weston Instruments Division, Daystrom., 


Inc. 


Association for Computing Machinery ... Edwin S. 
Kopley, International Business Machines Corporation 


Aerospace Industries Association of America 
3urton E. English, A.LA 


Instrument Society of America ... E. C. Wanner, 
General Electric Company 

12:00 a.m.—Open Forum 

2:30 p.m.—Forum reconvened for Feedback Session 
Feedback Reports by Educators on Morning Session— 


For College Education—Graduate Level . . . Dr 

Donald P. Eckman, Case Institute of Technology 

For College Education—Undergraduate Level 

M. A. Mason, George Washington University 

For Junior College & Technical Institute Education 
Karl Werwath, Milwaukee School of Engineering 

For Vocational—Secondary & Adult Education 

W. E. Brunton, The City of Philadelphia School Di 

tricts 

4:00 p.m.—Open Forum 


5:00 p.m.—Forum Adjourns 


EDUCATORS’ WORKSHOP 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 
New York Coliseum — Canada Room (2nd Mez.) 


Program Developer: A. G. Hathaway, United Elec 
tronics Institute 

Session Conduct Chairman: F. W. Atkinson, Owens 
Corning Fiberglas Corporation 

How Nonuniform Concepts of the Instrumentation 
Technician’s Role Hampers Educators, Jeanne Miller, 
McGraw Hill Publishing Company 

A Program to Establish Uniform Concepts of the 
Technician’s Roll, Professor Frank B. Moore, Penn 
sylvania State University 

The Approach to the Problem, Howard K. Hogan, 
U. S. Office of Education 

Surveying Industry for Definitive Information on 
Technicians, Abner C. Hathaway, United Electronics 
Institute 

How the Data Was Compiled, John E. Warren, Mon 
santo Chemical Company 
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PROCESS INDUSTRY INSTRUMENTATION 








METALS AND CERAMICS SESSION 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 


New York Coliseun Philippines Room 
(2nd Mezzanine 


Program Developer: R. R. Webster, Jones & Laughlir 
steel Corporation 


End-Point Temperature Control of the Basic Oxygen 
Steelmaking Process by Means of a Special Purpose 





Analog Computer (76-NY60) by William J. Slatosky 

Graham Research Laboratory, Jone Laughlin 

Steel Corpo! ition 
\ rmaathe del! that facilitates the t f 
ther i i € f ce } ree for he }t i pe 
tee 4 f f i pres¢ ted « ecial | I 
pose ' puter, designed to provide accurate i 
tior for operator guidance described and mill data 
Illustrating computer perforr nce ire included 


A New Automatic Brightness Pyrometer (123-NY60) 
by Sumner Ackerman and Joseph S. Lord, Instru 


ment Development Laboratories, In 
4 new itomatic brightne optical pyrometer ha been 
developed which overcome the limitatior of presently 
iVailable pyrometer of this type with respect to manual 
yperation isual acuit ind lower temperature limit 
It i i inherent table instrument pecifically designed 
for continuou proce ipplication u the temperature 


range from about 600°C to 4000°C 


The Distribution and Control of the Gaseous Fuel 
System at Fairless Works (124-NY60) by L. Cizmadia, 
United States Steel Corp 


rhi yaper will describe primaril the gaseou fuel 
ten it Fairle Work the unique method of centralized 
knowledge ind the method used to control thi yster 


Computer Application to the Great Lakes 80” Hot 
Strip Mill (125-NY60) by Donald R. Bristol, Contro! 
Systems Division, Daystrom, Inc 


Application of a digital computer for controllir monitor 
ing and logging in the natior first fully automated hot 


trip mill 


MASS FLOW MEASUREMENT SESSION 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum—Room 403 (4th Floor) 
Program Developer: Louis Gess, Minneapolis-Honey 
well Regulator Company 


Application of the Gyro-Integrating Mass Flowmeter 
(37-NY60) by Charles M. Halsell, Black, Sivalls & 
sryson, Inc 


This paper will deal with the application and performance 
of the Gyro-Integrating Ma Flowmeter or liquid and 
gi metering problem 


Economics of Mass Measurement of Gas (38-NY60) 
by A. B. Hubbard, Rotron Controls Corp 


(ras volume and density at line condition ire measured 
ind multiplied to obtain pounds which can be converted 
to standard cubic feet. Instrumentation systems for flow 
rate or totalizing are outlined and discussed from applica 
tion and operating viewpoint 


A Vibrating Gyroscopic Mass Flowmeter (39-NY60) 
Dr. Wilfred Roth, Roth Laboratory for Physical Re 
earch 


Instruments in which fluid flows around a vibrating circu- 
lar conduit producing an alternating torque proportional 
to ma flow rate are described Flowmeter can be 
ichieved which are independent of viscosity and turbu- 
ence and can be employed with !iquids, both Newtonian 
ind non Newtonian lurries and other multi-phase sys- 
tems including gase 
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NUCLEAR INSTRUMENTATION 


SESSION | 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 
New York Coliseum France Room (2nd Mez 


Program Developer: W. J. Ladniak, Minneapoli 


Honeywell Regulator Company 


The JANUS Reactor Instrumentation (35-NY60) by 

Donald C. Thompson, Argonne National Laboratory 
This paper will describe both the nuclear and the proce 

instrumentation in the biology reactor under construction 


it Argonne National Laboratory. The reactor has a number 
of interesting instrumentation problen due to its three 
yperating console ind its dual experimental face 


Design Philosophy of System for Circulating High 
Temperature Organics (57-NY60) by D. A. Huber 
and M. B. Bagley, Atomics International 


High Speed Data Acquisition System for Process 
Monitoring and Control of Production Reactors (58- 
NY60) by Ray Sherrad, General Electric Company 


NUCLEAR INSTRUMENTATION 
SESSION Il 


Wednesday, Sept. 28 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum France Room (2nd Mez.) 


Program Developer: W. J. Ladniak, Minneapoli 
Honeywell Regulator Company 


Gas Balance Moderator Level Controlled Reactor 
(60-NY60), Harold Nelson, General Electric Company 


A Dose Sensitive Instrument for the Detection of 
Accidental Radiation Excursions (44-NY60) by Stan 
ley E. Groothuis & Daryl M. Papke, Union Carbide 
Nuclear Company, with George L. Mustard, Good 
year Atomic Corp 
A dose-sensitive ionizatior chamber type instrument 
which embooies a radiation rate threshold to prevent 
change in sensitivity and false alarm in the presence 
of fields up to 50 mr./hr., has been developed. The in 
nent offer advantages over rate type unit in the detec- 
tion of accidental excursions and subsequent control of 
personnel in facilities where evacuation from only the 
danger areas is desirable 


CHEMICAL AND PETROLEUM 
INSTRUMENTATION SESSION 
Wednesday, Sept. 28 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 403 (4th Floor) 


Program Developer: Louis Gess, Minneapolis-Honey 


well Regulator Company 


Furnace Tube Metal Surface Temperature Measure- 
ment (96-NY60) by S. E. Roth, Tidewater Oil Co., 
W. O. Weber, Minneapolis-Honeywell Regulator Co., 
R. M. Smith, Panellit Service Corporation, Tidewater 
Refinery 


Other speakers to be announced 














MEASUREMENT AND CONTROL 
INSTRUMENTATION — SESSION | 


Thursday, Sept. 29—9:30 a.m. to 12:00 p.m. 


New York Coliseum—Room 403 (4th Floor) 


Program Developer: A. J. Waldron, Stromberg-Car! 
son Company 


Industrial Instruments for Very Low Pressure Appli- 
cations (79-NY60) by William W. Blase, GPE Con 
trols, In¢ 


The paper offer a presentation of instrument used in 
industry for reading and controlling pressures in the order 
of 5 inches water column 


New Concepts in Variable Area Flowmetering (80- 
NY60) by Eugene R. Klotz, Fischer & Porter Co 


A presentation of the strides taken to advance the useful- 
ne of the variable area flowmeter in the process indus- 
tries. Will discu the variable area meter as a mass flow 
measuring device as well as the latest concept in meter 
flexibility, safety, and design considerations 


Strain Gage Transducers for the Process Industries 
(82-NY60) by Albert F. Hyde II, De Var Systems, Inc 


The paper will describe logical user requirements for 
mechanical field transducers and show how the strain 
gage meets the needs of the industry. The paper will 
also discuss techniques of manufacture of the primary 
element and new concepts involved in their installation 
and calibration 


Design Features And Process Applications of the 
Electron Spin Resonance Analyzer (83-NY60)_ by 
Herbert A. Elion, Elion Instruments, Inc 


(10-1,000 m« 


The development of radio frequency ) 
moved thi 


electron spin resonance pectroscopy ha 
former laboratory analytical tool to direct process appli- 
cation Thi paper gives design features and process 


applications in the chemical, oil, plastics, pharmaceutical 
emiconductor and metals industrie 


MEASUREMENT AND CONTROL 
INSTRUMENTATION — SESSION I! 


Thursday, Sept. 29 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 403 (4th Floor) 


Program Developer: A. J. Waldron, Stromberg-Car! 
on Company 


Automatic Control of Processes With Dead Time (81 
NY60) by P. S. Buckley, E. I. du Pont de Nemours & 
Company, In 


Ihe ucce ful application of over-all omputer control 

industrial proce e i in many case dependent on 
the availability of uitable technique for compensating 
for dead-time and distributed-parameter effect The ef- 
fectivene of various methods for compensating for dead 
time is illustrated by a particular problem. Mathematical 
predictions of the performance of various control schemes 
are compared with experimental evidence in the labora 
tory 


Process Adjusted Controller Modes (84-NY60) by 
Cal Jones, Boonshaft and Fuchs, Incorporated 


Proce which have varying gain and frequency response 
ire often difficult to control with safe stability margin 
at a atisfactory level of control performance where 


this type of nonlinearity can be related to measurable 
process parameter controller settings may be automatic- 
ally readjusted by sensor connection with the varying 
parameters The subject paper will describe applications 
of the above control technique in terms of automatic gain 
and reset adjustment with pneumatic controls 


Current Trends in the Use and Maintenance of Safe- 
ty-Relief Valves (85-NY60) by Charles G. Weber, 
Farris Engineering Corp. and Affiliated Companies 
Functions and limitations of the safety-relief valve in the 
pressure-relieving system, with particular emphasis on the 


maintenance methods required to assure safe and eco 
nomical operation of the pressure vessel 


Direct-Acting Flow Rate Regulators (86-NY60) by 
W. A. Kates, The W. A. Kates Company 


A comparison of over-all characteristic of the direct 
acting flow rate regulator with the power operated type 
Brief discussion of some recent designs and application 


-MANAGEMENT AND ECONOMICS 





MANAGEMENT AND ECONOMICS 
SESSION | 


Thursday, Sept. 29 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum—Room 404 (4th Floor) 


Theme: Impact of Instrumentation on Management 
Program Developer: G. Brazaco, Fischer & Porter Co 


Session Conduct Chairman: J. O’Conner, Jr., Kieley & 
Mueller, Inc 


Evaluation of Capital Projects — Payout and Return 
(88-NY60) by H. E. Kroeger, Financial Analyst, 
Socony-Mobil Oil Company 


The Evatuation of Alternatives in Plant Design (87- 
NY60) by M. C. Westrate, Chief Systems Engineer 
Commonwealth Associates 





Analysis of Manufacturing Process in the Manufac- 
ture of Instrument Components (89-NY60) by F. W 
Winter, Vice President, Imperial Brass Manufacturing 
Company 


MANAGEMENT AND ECONOMICS 
SESSION II 


Thursday, Sept. 29 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 404 (4th Floor) 


Program Developer: G. Brazaco, Fischer & Porter Co 


Session Conduct Chairman: M. C. Boyd. Allied Chem 
ical Corporation 


Speakers: 


John C. Valler, Editor, Chemical Processing Maga 
zine 

C. H. Thayer, Vice President, Sun Oil Company 

T. F. Silvey, Analyst, National Headquarters, AFL 
CIO 
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PHYSICAL & MECHANICAL MEASUREMENTS 





VIBRATION AND SHOCK 


INSTRUMENTATION — SESSION |! 
Wednesday, Sept. 28 —— 9:30 a.m. to 12:00 p.m. 
New York Coli eum Japan RR om ( Ist Mez 


Theme: Analy f Shock und Vibration Motion 


Program Developer: G. H. Brittain, Lockheed Aircraft 
Corporation 


Session Conduct Chairman: R. H. Jacobson, Armour 


tesearch Foundation 


Analyses of Shock and Vibration Motions (4-NY60) 


by Dr. Irwin Vigne U.S. Naval Research Lab 
Method oO inalyse that are useful for the tudy of 
periodic and random vibratior ind for transient (shock 
otions) are discussed For hock motion the election 

of an analysi technique 1 hown to depend upon the 


complexity of the motion and the nature of the application 
of the analyzed data 


Measurement Accuracy As a Weighing Factor in 
Statistical Treatment of Data (66-NY60) by D. As 
pinwall and J. F. Rey, Lockheed Aircraft Corpora 
tion, Missile and Space Division 


Methods are described for estimating the accuracy of vi- 
bration measurements in order to make the data amicable 
for tatistical treatment for determination of expected 
extreme value 


Methods of Mechanical Impedance Measurement (67- 
NY60) by H. B. Avery and Dr. D. Muster, General 
Electric Company, General Engineering Laboratory 


The basic principles of mechanical impedance head design 
are discussed in term of an ideal design and those 
which have been developed at DTMB, NEL and GEL. The 
iuxiliary equipment required to measure mechanical im- 
pedance is reviewed. The limitations of impedance-meas- 
uring systems are presented through typical measurements 


us illustration 


Instrumentation for Linear and Angular Vibration 
Acceleration on a '4-Ton Army Vehicle (5-NY60) by 
D. J. DeMichele and C. D. Kissinger, General Elec- 
tric Company. 


The vibration and shock characteristics of a ‘'4-ton army 
vehicle were determined on arious types of roads and 
open terrain. Angular acceleration was measured by using 
two linear accelerometer Recording were made on a 
vehicle containing the instrumentation running side-by- 
ide with the test vehicle. This information is useful for 
designing component for installation on the vehicle as 
well as for carrying delicate cargo 


VIBRATION AND SHOCK 
INSTRUMENTATION — SESSION II 


Wednesday, Sept. 28 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum Japan Room (1st Mez.) 
Theme: Analysis of Shock and Vibration Motions 
Program Developer: G. H. Brittain, Lockheed Air- 
craft Corporation, 


Standards for Vibration Measurements (98-NY60) by 
Allen F. Shaw, M. B. Electronics Corp 


Measurement of Motion in Planes Perpendicular to 
High Level Vibratory Motions (99-NY60) by John E 
Judd, M B Electronics Corp 
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Design of Special Purpose Piezoelectric Transducers 

(8-NY60) by John G. Martner, Stanford Research 

Institute 
A method to experimentally determine design parameters 
for piezoelectric transducers suitable to measure proper- 
ties of solid or liquid materials is described. Examples of 
application to measurement of viscosity through thin 
hells, determination of properties of some elastomer! ind 
determination of bond strength will be described als 


STANDARDS AND MEASUREMENT 


LABORATORIES WORKSHOP — SESSION |! 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum — Italy Room (1st Mez.) 
Note: Following the Wednesday afternoon session an 
organizational meeting is planned to launch an ISA 
activity on the workshop topic. All interested person 
are invited to attend 


Program Developers: O. L. Linebrink, Battelle Me 
morial Institute and Ralph Bowen, Reference Stand 
ards Laboratory, Naval Air Station 


Workshop Moderator: Harvey Lance, Boulder Branch, 
National Bureau of Standards 


Standards Laboratories Facilities and Recommended 
Environmental Conditions by Francis R. Lynch, M« 
Donnell Aircraft Corporation 


Administrative Problems Involved in Tracing of Cali- 
brations to NBS by S. C. Richardson, General Elec- 
tric Company. 


Methods and Techniques of Calibration and Precision 
Measurements by Dr. A. G. McNish, National Bureau 
of Standards. 


Precision High Capacity Force Standards (36-NY60) 
by R. J. Carleton, Gilmore Industries, Inc 


Discussion will cover present limitations in this country) 
for verification of force or weight accuracies above 100,000 
pounds 


STANDARDS AND MEASUREMENT 
LABORATORIES WORKSHOP — SESSION I! 


Wednesday, Sept. 28 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum — Italy Room (1st Mez.) 


Program Developer: O. L. Linebrink, Battelle Me 
morial Institute and Ralph Bowen, Reference Stand- 
ards Laboratory, Naval Air Station 


Session Conduct Chairman: Harvey Lance, Boulder 
Branch, National Bureau of Standards 


Needed Research and Development of Equipment and 
Personnel in the Field of Calibration and Precision 
Measurement, L. E. Hachey, AVCO Corporation 


The Economic Evaluation and Justification for a 
Standards Program. Bert Axman, Supervising Engi- 
neer, Boeing Airplane Co 

What Part Should the ISA Take in the Rapidly Ex- 


panding Technology of Standards? Plans for the 
Future, Orval L. Linebrink, Battelle Memorial Inst 














AERONAUTICAL INSTRUMENTATION 





SESSION |! 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 
New York Coliseum—Room 404 (4th Floor) 


Program Developer: R. A. Ackley, Convair Astro 
nautics Division, and John K. Stotz, Jr., Grumman 
Aircraft Engineering Corporation 





Centralized Data Acquisition Facility for Large En- 
vironmental Laboratories (120-NY60) by H. F. Thay 
er, Lockheed Missiles & Space Division 


This paper deals with centralizing and acquiring equip- 

ent for a large environmental laboratory in a central 
location and includes High speed Digital Data Acquisition 
Low Speed Data Acquisition, Synchronized Closed Circuit 
relevision, Power Spectral Density Analyzers and stand- 
ard uniform recording equipment coordinated into a com- 
nlex tem and utilized in a system concept. The phil- 
osophy of this center is its ability to plot data from 
digital magnetic tape, analog magnetic tape, oscillograph 
records and other recording media, plus the ability to 
re-create an entire test, displaying the dynamic environ- 
mental data synchronized with a closed circuit picture 


Vibration Crosstalk Control Through Instrumentation 
(121-NY60) by R. M. Bell, Lockheed Missiles & Space 
Division 


Thi paper deals with the method presently used for 
attempting to control cross-talk in vibration testing, point- 
ing out that present procedur*’s are costly and it is 
virtually impossible to eliminate this undesirable quantity 
A more realistic solution is presented through proper in- 
trumentation, where rather than attempting to eliminate 
cross-talk, it is measured and controlled through a vector 
ummation system which gives the instantaneous sum of 
three orthogonal acceleration quantities 


Concept of a High Speed Digital Data System for 
General Use in Large Environmental Laboratories 


(122-NY60) by William F. Kamsler, Epsco-West, Di 
vision of Epsco, Inc 
- 
This paper deals with the unique olution involved in 
nultiplexing low-level ignal plotting and editing from 
an intermediate digital tape trat ating to acceptable 
computer format, presenting dynamic data in analog forn 
on XY plots and dealing with the entire concept of a high 
peed systen where a high degree of iried general 
utilization will be nece iry 


SESSION II 
Wednesday, Sept. 28—2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 404 (4th Floor) 


Program Developer: George Toumanoff, Airborne 
Instruments Laboratory, a Division of Cutter Ham 
mer, Inc 


Theme: Automatic Landing on Earth and Planet 


Panelists: 

J. Urbanik, Republic Aviation Corp., Applied Re 
search and Development Division 

G. Litchford, Aviation Systems Research Group, Al 
borne Instruments Laboratory 

R. Fleisig, Astronautk 
W. Jensen, Air Transport A 
Dr. A. A. Frederickson, Aero Space Division, Boeing 
Airplane Company. 

J. Chisolm, Sierra Research Ci 


A. B. Winnick, Bureau of Research & Development 
Federal Aviation Agency 


Systems, Sperry Gyroscope 
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COMPUTERS AND DATA HANDLING 





DATA HANDLING WORKSHOP 


Tuesday, Sept. 27 — 9:30 a.m. to 4:30 p.m. 


New York Coliseum 


Room 403 (4th Floor 


Theme: Integration of Instrumentation and Con 


puter 


Program Developer for Military Applications: John 
Xk. Stotz, Jr, Grumman Aircraft Engineering Corp 
Program Developer for Industrial Applications: L. R 
Keenan, Beckman Systems. Inc 


INTRODUCTORY GENERAL SESSION: 9:30 a.n 
10:00 am toom 403 (4th Floor 


MILITARY SESSION: 10:00 a.m.-12:00 p.m., Roon 
404 (4th Floor) 


rhe Integration of Instrumentation and Computers 
(117-NY60) by William C. Missimer, Jr., Pratt & 
Whitney Aircraft Co 


Ihe ibject of on-line ersus off ne computation of data 
produced large multi-channel! figital data acquisition 

ten will be treated Two ear experience using both 
technique for data reductior will erve i background 
information 


Development and Implementation of Data Handling 
Techniques for a Large Scale Air Defense System 
Evaluation Test (118-NY60) by George F. Roe, Hughe 
Aircraft Co 


Data Handling Technique ind test implementation used 
for effectivene ind evaluation testing of a large mobile 
pecial-purpose data proce ing and computer ystem are 
described in this paper 


Flight Test Data Processing Utilizing Electronic Com- 
puters (119-NY60) by Hart Wagner, Grumman Air 
craft Engineering Corp 


This paper describe the evolution of current data proc 

essing technique it Grumman Ajrcraft Engineering 
Corporation, Emphasis is placed on the utilization of ana 
low and ligital electronic computer for real time ind 
post flight data proce ing 


INDUSTRIAL SESSION: 10:00 a.m.-12:00 p.m. Room 
403 (4th Floor) 


Other speakers to be announced 


DATA HANDLING AND COMPUTATION 
SESSION | 


Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum——Room 402 (4th Floor) 


Program Developer: Geoffrey Post, President, Geof 
frey Post Associate 


Theme: State of the Art in Process Control Computing 


This session will stre actual operating experience 
of installed proce control computers to attempt to 
tate where we stand today in this highly discussed 
but rather confused field. The papers will attempt 
to correlate the results with the method and degree of 
control, the problems of instrumentation and com 
munication with the process and their estimate of 


the future needs of similar system 
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Start-Up of Process Computer Control Systems — 
Problems and Solutions (107-NY60) by William 5S 
Aiken, Thompson-Ramo-Woolridge Products C 


rhe Esso-CSC Computer Controlled Reformer Pilot 
Plant (112-NY60) by Dr. E. C. Boycks, General Pre 
cision, Inc 


The Place of Process Computers (111-NY60) by T. J 
Glass and Tsai H. Lee, Computer Department, General 
Electric Company 


Other speal eT to be announced 


TA HANDLING AND COMPUTATION 
SESSION II 


Wednesday, Sept. 28 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 402 (4th Floor) 


Program Developer: Geoffrey Post, President, Geof 
frey Post A ociate 


Theme: This session will be an introduction to adap 
tive control computing, an important new field to 
ISA, and will consist of an integrated set of paper 
beginning with a discussion of the nature of adaptive 
control and followed by paper tressing application 
of these methods of current problems in control com 
puting 


Introduction to Adaptive Control, Speaker to be an 
nounced 


Optimizing Control Methods for a Catalytic Dehy- 
drogenation Process (113-NY60) by F. W. Haeck! 


General Precision, Inc : 


Methods of Approaching, Large Multi-Variable Op- 
timization Problems, Speaker to be announced 


FEEDBACK CONTROL SYSTEMS SESSION 
Thursday, Sept. 29 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum—-Room 402 (4th Floor 


Program Developer: C. H. Taylor, Minneapolis-Hon 
eywell Regulator Company 


A Comparison Between Pure Floating and Propor- 
tional Plus Reset Flow Control (13-NY60) by Jame 
Kogen, GPE Controls, Inc 


The comparison is made on a theoretical basis using fre- 
quency response of actual equipment. The conclusions are 
then tested in the laboratory and the results described 


Design Considerations of An All Magnetic Analog 
Control Line (45-NY60) by Robert L. Nelson, Hagan 
Chemicals & Controls, Inc 


Discussion of the factors which influenced the design of a 


new process control line. These factors include the use of 
operational amplifier techniques, plug-in component and 
taper pin interconnections for flexibilit is wella nag 
netic amplifier ind differential transformer for reliabi 
ity 











é 
Effect of Adaptive Loop Time Lags on the Dynamic 


Performance of a Control System (69-NY60) by Louis 

J. Galbiati, Jr., Merrimack College, and W. E. Me- 

serve, Cornell Univ 
The paper outlines a simple method of determining the 
effect of time lags on the dynamic performance of a sys- 
tem for both open and closed adaptive loop systems. The 
method can be used by the practicing engineer in setting 
up a new system or in determining if a proposed improve- 
ment reducing the time lag will be effective 


CONTROL COMPUTING SESSION 
Thursday, Sept. 29 — 2:00 p.m. to 4:30 p.m. 
New York Coliseum—Room 402 (4th Floor) 


Theme: Communication Requirements 


Program Developer: Dr. R. Louis Bright, Westing 
house Electric Corporation 


Contact Imputs (114-NY60) by Frank Willard, West 
inghouse Electric Corporation 


Thermocouple Imputs, Speaker to be announced 


Remote Digital Communications (115-NY60) by J. E 
Gaffney, International Business Machines Corp., 
Peekskill Laboratories 


COMPUTER CLINIC SESSION I 
Thursday, Sept. 29 — 9:30 a.m. to 12:00 p.m. 
New York Coliseum — Canada Room (2nd Mez.) 


Theme: The use of analog computers for the solution 
of engineering problems in the processing industries 


Program Developer: Charles W. Worley, Analog Com 
puter Consultant. . 


Introduction by Dr. George R. Marr, Columbia Univ 


Principles of Analog Computation (73-NY60) by 
R. G. F. Franks, E. I. du Pont de Nemours & Co., Inc 


The basic techniques of analog computation will be ex- 
plained in non-electrical terms. Also discussed will be the 
components of analog computers and how they perform 
the basic mathematical operations. Problem preparation 
and computer programming procedures will also be ex- 
plained. Examples used will be typical of the prucessing 
industries 


Their Justification in the Proc- 
(74-NY60) Wm B 


Analog Computers 
essing Industry Organization 
Field, Union Carbide Olefins Ci 





Analog Compute! imulation technique are id to bh 
applicable to the solutior f a wide variety of design and 
control ystem investigatior in the processing industrie 
The type and ounts of computer components required 
for the solution of ich probler ire outlined. The prob 
ler associated with the ina technical justifica 
tion of analog computer itorie in the engineering 
and research departments of organizations the proce 
ing industrie ire discussed 


Analog Computer Analysis of a Direct Iron Ore 
Reduction Process (71-NY60) by Nicholas F. Simci 
and James C. Buker, Graham Research Laboratory 
Jones & Laughlin Steel Corporation 

Application of a General Purpose Analog Computer in 


establishing i reactior mechanisr consistent with pilot 


plant and literature dat 


COMPUTER CLINIC SESSION II 
Thursday, Sept. 29 —2:00 p.m. to 4:30 p.m. 


New York Coliseum Canada Room (2nd Mez.) 


Program Developer: Charles W. Worley, Analog Com 


puter Consultant 


The Effects of Second Order Kinetics on the Non- 
linearities of Chemical Reactor Control (75-NY60) 
by L. H. Fricke, H. S. Min, P. E. Parisot and T. J 


Williams, Monsanto Chemical Company 
When the reaction taking place in a chemical system can 
be characterized as a set of imultaneou econd order 
chemical equations (both parallel and uccessive) the 
reactor presents ome very interesting problems for the 
engineer concerned with its automatic control 


Analog Simulation of a Chemical Reactor Tempera- 
ture Control System (72-NY60) by Francis X. Mayer 
and E. H. Spencer, Esso Research Laboratories, Esso 
Standard, Division of Humble Oil and Refining Com 
pany 


The reactor temperature control ystem for a chemical 
pilot plant wa tudied on an analog computer. A a 
result of thi tudy temperature control i greatly im- 


proved over that experienced in previous operation 


From 3:45 p.m. to 5:00 p.m. a panel discussion will be 
directed at the use of analog computers in the process 
ing industries with specific subject 
ence participation 


guided by audi 


AUTOMOTIVE INSTRUMENTATION 





AUTOMOTIVE INSTRUMENTATION SESSION 


Tuesday, Sept. 27 — 9:30 a.m. to 12:00 p.m. 
New York Coliseum — France Room (2nd Mez.) 


Program Developer: John Hunsberger, General Mo 
tors Research Labs. 


“Aerodynamic Force Scales for Full Size Automobile 
Testing” (33-NY60) by William G. Cato, Ford Motor 
Company. 

This paper will describe a unique instrument system for 


measuring aerodynamic forces on full size automobile 
Ford's new wind tunnel 


Vehicle Punched-Tape Data Acquisition System (34- 
NY60) by Roger Wellington and Robert F. Spain 
General Motors Research Laboratori¢ and Howard 
W. McKenna, Delco Radio Division 
A vehicle data acquisition ystem was developed using a 
tandard tape punch machine and a unique analog to 


digital converter. Three channels of data are automatically 
recorded in digital form during extended road tests. The 


recorded information is then automatically processed on 
standard digital computer The data yster features 
portability, ease of installation, automatic operation, and 
low power consumption 


The Concept of Equipment Status Indication Applied 
to Combat Vehicles (61-NY60) by George R. Staton 
USA Ordnance Arsenal 





The concept of automatically indicating the operational 
tatus of a combat vehicie b mear of a digital computer 
controlled automatic checkout and diagnostic system will 
be presented. Specific example f the instrumentation 
ipproach and implementation for engine analysis will be 
discussed in their relationship to the overall ystem 
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MAINTENANCE CLINIC 








INSTRUMENTATION MAINTENANCE CLINIC 
Sunday, Sept. 25 and Monday, Sept. 26 
Hotel New Yorker 


Class Schedules must be obtained on the Second 
Floor Mezzanine by all Clinic Participants. 


Program Developer: Hichard H mith, J. Arthur 
Moore Ce npany Ine 
\fter registration and « ins¢ chedule distribution 
wtween 86:00 am. and 9:00 a.m. Sunday cla ( wil 
tart immediatels ISA Installation Operation and 
Maintenance Clini ibcommittee of the joint Ne 
y‘ r ew Jersey Ho t Committee have arranged the 
I5th Annual ISA Maintenance Clinic which will offer 
fo instrument enginee technicians and apprentice 
of po ( ind advanced 


nstruction on maintenance 


rumentation 


Sunday, Sept. 25, 1960 


rurbine Meters: Fischer & Porter Co., Ralph Fittipaldi 
Mercury-Less Meters: Industrial Instrument W 
teese, Jt 

Chromatographic Instruments: Greenbri Instru 
ment Co., Frank Harve. 

Chemical Protectors: Mansfield & Green, George H 
Krell 

(;as Analyzers & Probes: The Hays Corporation 
Daniel Hilf 


Moisture Analyzers: MECO, Jack Kertzman 


Flame Detector Systems: Wheelco Instruments Divi 
ion, Barber-Colman Co 


High Temperature Instruments: Aero-Research In 
trument Co., M. Seadron 


Solenoid Valves: Automatic Switch Co., David Wilson 


Control Valves: Kieley & Mueller, Inc., John Neu 


bauel 


USER MANAGEMENT WORKSHOP 


Electronic Instruments: Minneapolis-Honeywell Reg 
lator Co., Frank Nest 


Metering Pumps: Milton Roy Co., H. R. Smith 


Instrument Air Systems: Applied Pneumatic Co 


Robert Axt 





Combustion Controls: The Ff 


Monday, Sept. 26, 1960 


Registration opens at 8:00 a.m. 
Second Floor Mezzanine 


Turbine Meters: Waugh Envineering Co Robert E 
Day 


Mercury-Less Meters: Barton Instrument Corp., La 


mar Speer, Blake Equipment Corp 


Chromatographic Instruments: Greenbrier Instru 
ment Co., Frank Harvey 


Chemical Protectors: Mansfield & Green, George H 
Krell 





Gas Analyzers & Probes: Gow-Mac Instrument C 


J. L. McFadden 
Moisture Analyzers: MECO, Jack Kertzman 


Flame Detector Systems: Wheelco Instrument Divi 
ion, Barber-Colman Co 


High Temperature Instruments: Aero-Research In 
trument Co., M. Scadron 


Solenoid Valves: Automatic Switch Co., David Wilson 


Control Valves: Fisher Governor Co., Robt. Touch 


tone 
Electronic Instruments: The Foxboro Co., W. H. Furry 


Metering Pumps: Milton Roy Co., H. R. Smith 


Instrument Air Systems: Applied Pneumatics Ce 
Robert Axt 


Combustion Controls: Bailey Meter Co., G. W. Somer 








SESSION | 
Tuesday, Sept. 27 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum——Room 402 (4th Floor) 


Program Developer: V. S. Renton, Public Service 
Electric Corporation + 


Theme: Selection of Instrument Engineering Per 
onnel 

Selection and Hiring of Engineers, Edward H. Cox, 
E. I. du Pont de Nemours & Co., Int 

Selection and Training of Engineers for an Instru 
ment Company, Wayne L. Besselman, Leeds & North 
rup Company 
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SESSION II 


Tuesday, Sept. 27 — 2:00 p.m. to 4:30 p.m. 


New York Coliseum—Room 402 (4th Floor) 





Program Developer: V. S. Renton, Public Service 
ilectric Corporation 


Theme: Selection of Instrument Maintenance Pe 


onnel 


On-The-Job Training for the Technician, William FE 
Blo General Electric Company 











UNDERWATER INSTRUMENTATION 





SESSION | 
Tuesday, Sept. 27 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum—Room 401 (4th Floor) 


Program Developer: Bert B. Green, Director of Ele¢ 
tronics and Instrumentation, Vortex Foundation 


Session Conduct Chairman: Walter A. Bohan, Cook 
Research Laboratories, Inc 


Six sessions, Tuesday, Wednesday and Thursday, on 
underwater instrumentation present a comprehensive 
view of the status of this rapidly advancing art 
Following the Wednesday afternoon session, an or 
gZanizational meeting is planned to launch an under 
water instrumentation activity in ISA. All interested 
persons are invited to attend 


Instrumentation Used With Naval Mines and Other 

Underwater Ordnance (29-NY60) by Albert H. Sel! 

man, Bureau of Naval Weapons, Dept. of the Navy 
This paper will tell about the practical instrumentation 
problems that arise in the design, development, test and 
use of underwater weapons. It will discuss the instru- 
mentation used by the Bureau of Naval Weapons to indi- 
cate, record, interpret, and document some of the many 
parameters that are monitored when weapons are tested 
and/or used 


Introduction — “State of the Art” (17-NY60) by Roy 
Lamar Rather, Jr.. Commercial Engineering Corp 


A description of the Art of Underwater Instrumentation 


Design and Engineering of Deep Sea Instrument En- 
capsulation & Vehicles (32-NY60) by John K. Liu, 
Associate Director of Research and Development, USI 
Technical Center, Division U.S. Industries, Inc 
A general survey of the problems involved in lowering- 
instruments into the deep oceans including such problems: 
a cable dynamic instrument case encapsulation 
(stresse: buoyancy, material eals) instrument control 
and location 


Oceanographic Requirements Versus Instrumentation 
Capabilities (78-NY60) by Roy D. Gaul, Dept. of 
Oceanography and Meteorology, A & M College of 
Texas; and J. J. Schule, Head, Applied Oceanography 
branch, U.S. Hydrographic Office. 
Argumentive discussion of ways and means through which 
a mutually satisfying and effective working relationship 
can be established between the oceanographer and the 


instrument engineer with a common goal of modernizing 
ocean-measuring systems 


SESSION Il 
Tuesday, Sept. 27 — 2:00 p.m. to 4:30 p.m. 
New York Coliseum—Room 401 (4th Floor) 


Program Developer: Bert B. Green, Vortex Founda- 
tion 


Session Conduct Chairman: Walter A. Bohan, Cook 
Research Laboratories, Inc 


Handling, Towing and Stowing of Oceanographic Re- 
Commercial Engineering Corporation 
Problems of towing—stability—instrument encasement 
conductors—sliprings; Problems of stowing of tow and 
body elements. Problems of corrosion. Presentation of 
designs in slides 


Sonar Uses In Oceanography (21-NY60) by Dr. J 
grackett Hersey, Woods Hole Oceanographic Insti 
tute, Dr. Harold E. Edgerton, Massachusetts Institute 
of Technology, Mr. Samuel O. Raymond and Mr. Gary 
Hayward, Edgerton, Germeshausen & Grier, In 


Methods and application of the pingers”, thumper 

and related underwater pulse device to m irement 
problems in underwater instrumentation, such as camera 
bottom measurement Nansen bottle positioning core 


ipparatus monitoring, and precision navigation 


Underwater Instruments used for Submarine Pipeline 
Engineering and Construction (18-NY60) by Robert 
Joseph Brown, Collins Construction Company 

A discussion of the various instruments and their applica 


tion in the designs and construction of Submarine Pipe 
line 


Cable — The Indispensable Link (28-NY60) by Ken 
neth W. McLoad, Vector Manufacturing Company 
At least three case histories will be presented illustrating 


election of cable and connector to fill rigorou field 
requirements of underwater instrumentation 


SESSION Ill 
Wednesday, Sept. 28 — 9:30 a.m. to 12:00 p.m. 


New York Coliseum——Room 401 (4th Floor) 


Program Developer: Bert B. Green, Vortex Founda 
tion 


Session Conduct Chairman: Roy Lamar Rather, Jr., 
Commercial Engineering Corporation 


A Telemetering Oceanographic Current Meter (62- 
NY60) by James M. Snodgrass, Scripps Institution of 
Oceanography, University of California 


The paper describes a telemetering deep sea oceano 
graphic current meter using IRIG tandards for data 
transmission. The instrument covers four current velocity 
decades and transmits in addition both depth and current 
direction. The instrument supplies both a function plotter 
record and a magnetic tape 


Instrumentation of Neutral Floats (27-NY60) by Dr 
T. E. Pochapsky and J. Shaffer, Hudson Laboratorie 
Columbia University 


The float contains a camera for recording pressure fluc- 
tuations and has a pinger for location purposes The 
pingers also telemeter data 


An Instrument for the Deep Sea Measurement of 
Pressure, Temperature and Sound Velocity (70-NY60) 
by Jack R. Lovett and Stanley H. Sessions, U.S.N 
Ordnance Test Station 


The Oceanic Research Division of the U.S. Naval Ordnance 
Test Station has developed an FM telemetering instrument 
for the measurement of ocean temperature, pressure and 
sound velocity. The instrument is designed for single- 
conductor cable transmission using a Vibrotron for pres- 
ure, thermistor-pair Wein bridge oscillator for tempera 
ture measurement and a modified N.BS. sing-around 
sound velocity meter for sound velocity measurement. De- 
ign, development, and field use will be described 


Measurement of Thermal Phenomena by Lapse-Time 
Photography (63-NY60) by Jack T. Shaw, Minne 
apolis-Honeywell Regulator Company 


Various thermal variations occuring in the ocean ich a 
the diurnal heating and cooling of the surface layers 
microstructure behavior during mixing and structural 
changes occuring in the presense of internal waves lend 
themselves well to measurement by lapse-time photo 
graphic techniques. Instrumentation for performing these 
measurements from a moored subsurface buoy is presented 
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SESSION IV 
Wednesday, Sept. 28 — 2:00 p.m. to 4:30 p.m. 
New York Coliseun Room 401 (4th Floor 


Program Developer: Bert B. Green, Vortex Founda 


1 r 


Session Conduct Chairman: R Lamar Rather, J: 
Commer Engineering Corporation 


The Precision Depth Recorder (24-NY60) by) 
Luskin, Westrex Corporation 


Techniques and Systems Employed for the Measure 
ment of Acoustic Propagation Loss Using Explosives 
as Sound Sources (25-NY60) | taymond W. Hasse 


Jt U.S. Navy Underwater Sound Laborator 
The measurement of | papgat the We!ea ” 
entionatll ! de ¢ rie gz inderwate coustl ource 
hat generate sine wave sigt e tect jues € oyed 
it the Underwater ind La tor i the rapid data 
eduction syster ie e | plified measure 
nent instead of the more cumbersome quaring ind 
tegrating method are discussed 

Turbulence Meter — An Instrument for Oceano- 


graphic Research (23-NY60) by Calvin A. Congwer 
ind Earl Finkle, Aerojet-General Corporation 


\ new extreme y cr 1 t ae ce for the detection ind 
measurement of vorticity or turbulence in the ocean 1 
described. Sensitivity nd characteristi data obtained 
from controlled and _ se controlled tests in quiet bodie 
of water and in the open ocear ire presented and di 


cussed 


A Small Portable Unit For Making In Situ Salinity 
and Temperature Measurements (43-NY60) by Je 
rome Williams, The Chesapeake Bay Institute 


4 device is described erating fror flashlight batterie 
to measure ilinity and temperature in situ. The output 
from a toroid type conductivity transducer and a thermi 
tor ensor for temperature ire fed into a bridge fron 
which the ilinity is obtained 


An Acoustic Underwater Positioning System (49- 
NY60) by Robert P. Johnson, Bendix Pacific, Division 
of Bendix Aviation Ce rporation 


The paper discusses the theory and technique employed 
in the design of a three-dimensional positioning ten 
used to determine the locatior of i controlled acoustk 


ource under water. A detailed description is given of the 
phase detection method and digital read-out circuits used 


SESSION V 
Thursday, Sept. 29 — 9:30 a.m. to 12:00 p.m. 
New York Coliseum——Room 401 (4th Floor) 


Program Developer: Bert B. Green, Vortex Founda 
tion 


Session Conduct Chairman: James M. Snodgra 
Scripps Institution of Oceanography, University of 
California 


Instrumentation of the Navy Electronics Laboratory 
Oceanographic Research Tower (31-NY60) by Arthur 
L. Nelson and Joseph C. Roque, U.S. Navy Electronic: 
Laboratory ; 
In June 1959, the Navy Electroni Laboratory erected a 
tower one mile off Mission Beach, Caifornia, in 60 feet of 
water. The purpose of the tower was to provide a stable 


platform for shallow water oceanographic and 


instrument 
Thi paper describes the 


underwater ound research I 
tower and some of the instrumentation which ha been 
used on the tower for the past fifteen month 


An Instrument for Absolute Measurement of Under- 
water Sound Velocity in Situ (26-NY60) by Walter 
A. Bohan, Cook Research Laboratories Division, Cook 
Electric Company 
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Clark, Hughe 


urement of under- 


4 instrument for the absolute mea 
water sound velocity for oceanographic research purposes 
described. Oceanographic data collected by the instru- 
ent are included. Thi i the first instrument whose 
ilibration 1 possible on the basi of measurements of 
jimension ind time only 


Application of Modern Remote Handling Techniques 
to Underwater Operations (77-NY60) by John W 
Nuclear Electronics Laboratory, 


Hughes Aircraft Company 


Modern remote handling techniques enable one to perform 
ilmost any operation by remote control which can be per- 
formed manually. As applied to underwater operations 
these new techniques enable one to operate below diver 
depth and to perform operations even in shallow water 
which were formerly not practical. Specific applications 
include: Construction and operation of permanent under- 
water installation alvage operations, and recovery of 
nineral wealth from below the ocean bottom, in addi- 
tion to numerou military operations The electronic 
ommand and vision systems which make these operation 
possible will be discussed. Recént operating results ob- 
tained with a fully remote handling system will be pre- 
ented Design for both free-swimming and _  bottom- 
crawling remote handling machines will be described 
with emphasis upon fhe application of each to specific 
inderwater operation 
Instrumentation System for the Bathyscaphe Trieste 
(65-NY60) by G. Farrell, Jr., Lockheed Aircraft 
Corporation, Missiles and Space Division and A. B 
Rechnitzer, U.S. Navy Electronics Laboratory 
This paper will describe the Instrumentation System used 
on the bathyscaphe Trieste during a series of dives made 
in the winter of 1959-66. Transducers, electronic for their 
operation ind the data recording method will be de- 


cribed 


SESSION VI 
Thursday, Sept. 29 — 2:00 p.m. to 4:30 p.m. 
New York Coliseum—Room 401 (4th Floor) 


Program Developer: Bert B. Green, Vortex Founda 
tion 


Session Conduct Chairman: James M. Snodgrass, 
Scripps Institution of Oceanography, University of 
California 


An Indoor Underwater Acoustic Test Facility (30- 
NY60) by David E. Nelson, Stromberg-Carlson Com- 
pany, Division of General Dynamics Corporation 


The paper is a description of the signal processing neces- 
ary to make various underwater measurements over a 
wide frequency range in a reverberant tank 


A Statistical Theory for the Diagnosis and Identifi- 
cation of Underwater Objects (20-NY60) by Dr. Al- 
fred A. Wolf, Stromberg-Carlson Company, Division 
of General Dynamics Corporation 


This paper presents an introductory statistical theory for 
the diagnosis and identification of underwater objects 
The theory is based on a recent theory of Wiener’s and 
combined with a theory by the author on non linear sys- 
tems. It is shown that the identification of objects occurs 
when the underwater system is probed by pulses of white 
noise. The paper indicates new areas of research to be 


pursued 


An Ultra Sensitive Deep Well Pressure Geophone (22- 
NY60) by Dr. C. M. Wolfe, United ElectroDynamics, 
Incorporated 


An instrument designed for measurement of pressure of 
eismic waves in the frequency range 0.5-20 cps at ampli- 
tudes as small as 10—* cm and at depths to 10,000 ft 
Includes techniques for calibration and description of a 
method for verifying the sensitivity of a transducer at 
10—* cm displacement 


A Thermal Gradient Measuring Probe For Use in 
Deep-Ocean Sediments (50-NY60) by Robert Gerard, 
Lamont Geological Observatory 


A new instrument has been developed at Lamont Geolo- 
gical Observatory for thermal gradient measurement in 
ocean bottom sediments. The entire assembly is designed 
for remote operation on the ocean bottom in pressures up 
to 10,000 psi. The deepest probe penetration achieved with 
this device is 13.7 meters. Temperatures are normally 
obtained from four depths in the sediment simultaneously 
with accuracy of plus or minus 0.01 degrees C 
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> EXHIBITORS 


AT THE 15th ANNUAL ISA INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT SEPTEMBER 26-30, 1960 
COLISEUM, NEW YORK CITY 


EXHIBIT HOURS re. Monday, September 26 Wednesday, September 28 


12 Noon to 10:00 P.M. 12 Noon to 6:00 P.M. 
Tuesday, September 27 Thursday, September 29 
12 Noon to 10:00 P.M. 12 Noon to 10:00 P.M. 


Friday, September 30 
9:00 A.M. to 1:00 P.M. 


Booth Locations and Exhibit Floor Plans 
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>» exhibitors 


ACKRO PRODUCTS CORPORATION 
1410 South Aberdeen Street 
Chicago 8, IIlinors 

ADAMS G WESTLAKE CO, THE 

25 N. Michigan 


Elkhart, Inciana 


AERO SERVICE CORPORATION 
INSTRUMENT DIVISION 
210 East Courtland Street 
Philadelphia 20, Pa 


AIR CONDITIONING EQUIPMENT CORP 
219 E. 44th Street 
New York 17, N.Y 


AIRPAX ELECTRONICS, INC 
SEMINOLE DIVISION 

P.O. Box 8488 

Fort Lauderdale, Florida 
CAMBRIDGE DIVISION 

Cambridge, Md 


AIR-SHIELDS, INC 
Hatboro, Pa 


ALLIED CONTROL 
2 East End Avenuc 
New York 21, N.Y 


COMPANY, INC 


AMERICAN CYSTOSCOPE MAKERS, INC 
8 Pelham Parkway 
Pelham Manor, New York 


AMERICAN OPTICAL CO 

INSTRUMENT DIV 
Eggert G Sugar Roads 
Buffalo 15, New York 


AMERSIL QUARTZ DIV 
ENGELHARD INDUSTRIES, INC 
685 Ramsey Avenue 
Hillside, NJ 


ANALYTIC SYSTEMS COMPANY 
980 N. Fair Oaks Avenue 
Pasadena, California 


ANEMOSTAT CORPORATION OF 
10 East 39th Street 
New York 16, New York 


ANNIN COMPANY 
1040 South Vail Avenuc 
Montebello, California 


APPLEBY G 


Basingstoke 


IRELAND LIMITED 
Hampshire, England 


ASCOP DIVISION OF 
ELECTRO-MECHANICAL RESEARCH, INC 
P.O. Box 44 
Princeton Junction, NJ 


ASSEMBLY PRODUCTS, INC 
75 Wilson Mills Road 
Chesterland, Ohio 


ASSOCIATED CONTROL EQUIPMENT, INC 
Box 136 
Coraopolis, Pa 


AMERICA 


1009 


1139 


437 


737 


1335 


1003 


808 


708 


328 


613 


301 


1736 


436 


1916 


ASSOCIATED TESTING LABORATORIES, INC. 528 


Route 46 at Route 23 


Wayne, New Jersey 


ASSOCIATED TESTING LABORATORIES, INC 


1112 Solana Avenue 
Winter Park (Orlando), Florida 
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AUTOMATIC CONTROL 

A REINHOLD PUBLICATION 
430 Park Avenue 
New York 22, New York 


ELECTRIC CO 


Illinois 


AUTOMATIC 
Northlak« 


AUTOMATIC SWITCH COMPANY 
52-H Hanover Road 


Florham Park, New Jersey 


AUTOMATIC TIMING G CONTROLS, INC 
King of Prussia, Pa 


AUTOMATION CONTROLS DIV 
GENERAL CONTROLS CO 
8080 McCormick Bivd 


Skokie, Illinois 


B G F INSTRUMENTS, INC 
3644 N. Lawrence Street 
Philadelphia 40, Pa 


B G H INSTRUMENT CO., INC 
Now, Howell Instruments, Inc 
3479 West Vickery Blvd 
Fort Worth 7, Texas 


1336 


1020 


702 


2115 


BACHARACH INDUSTRIAL INSTRUMENT CO. 214 


200 North Braddock Avenue 
Pittsburgh 8, Pennsylvania 


BAILEY METER COMPANY 
1050 Ivanhoe Road 
Cleveland 10, Ohio 


BAKER CONTACT DIVISION 
ENGELHARD INDUSTRIES, INC 
207 Grant Avenue 
East Newark, NJ 


BALDWIN-LIMA-HAMILTON CORP 
ELECTRONICS G INSTRUMENTATION DIV 
42 Fourth Avenue 
Waltham 54, Mass 


BARBER-COLMAN COMPANY 
SMALL MOTORS DIV 

1200 Rock Street 

Rockford, Illinois 


BARBER-COLMAN COMPANY 
WHEELCO INSTRUMENTS DIV 
1300 Rock Street 
Rockford, IIlinois 


3ARTON INSTRUMENT CORPORATION 
580 Monterey Pass Road 
Monterey Park, California 


BECKMAN INSTRUMENTS, INC 
INTERNATIONAL DIVISION 
SCIENTIFIC G PROCESS INSTRUMENTS DIV 
2500 Fullerton Road 
Fullerton, California 


3ENDIX CORP, THE 

401 N. Bendix Drive 

South Bend 20, Indiana 
BENDIX COMPUTER DIVISION 

5630 Arbor Vitae Street 

Los Angeles 45, California 
BENDIX-PACIFIC DIVISION 

11600 Sherman Way 

North Hollywood, California 


BERMO, INC 
216 W. 86th Street 
Minneapolis 20, Minn 


3LACK, SIVALLS G BRYSON, INC 
7500 East 12th Street 
Kansas City 26, Missouri 


1616 


808 


217 


1502 


1632 


1131 


1314 


413 


639A 


1346 


BORG-WARNER CONTROLS 


DIVISION OF BORG-WARNER CORPORATION 221 


3300 Newport Blvd 
Santa Ana, California 


BOURNS, INC 
6135 Magnolia Avenue 


Riverside, California 


BRISTOL COMPANY, THE 
Waterbury 20, Connecticut 


BROOKFIELD ENGINEERING 
LABORATORIES, INC 
240 Cushing Street 
Stoughton, Massachusetts 


BROOKS INSTRUMENT COMPANY, INC 
407 W. Vine Street 
Hatfield, Pennsylvania 


BUCHANAN ELECTRICAL PRODUCTS CORP 


225 U.S. 22 
Hillside, New Jersey 


BUDD COMPANY 

INSTRUMENTS DIVISION 
P. O. Box 245 
Phoenixville, Pennsylvania 


BUFFALO METER COMPANY 
2917 Main Street 
Buffalo 14, N.Y 


BURGESS BATTERY COMPANY 
DIVISION OF SERVEL, INC 
Freeport, Illinois 


BURGESS-MANNING COMPANY 

PENN INSTRUMENTS DIVISION 
4110 Haverford Avenue 
Philadelphia 4, Pa 


BURROUGHS CORP 
6071 Second Avenue 
Detroit, Michigan 

ELECTRONIC TUBE DIV 
P. O. Box 1226 
Plainfield, N.J. 


CAJON MACHINE COMPANY 
902 East 140th St 
Cleveland 10, Ohio 


CAMILLE BAUER, LTD 
18 Dornacherstrasse 
Basle, Switzerland 


CHEMIQUIP COMPANY 
36 East 10th Street 
New York 3, N.Y 


CLARE G COMPANY, C. P 
3101 W. Pratt Bivd 
Chicago 45, Illinois 


COLEMAN ELECTRONICS, INC 
133 East 162nd Street 
Gardena, California 


COMPUTER CONTROL COMPANY, INC 
983 Concord Street 
Farmingham, Mass 


CONAX CORPORATION 
2300 Walden Avenue 
Buffalo 25, New York 


CONOFLOW CORPORATION 
2100 Arch Street 
Philadelphia 3, Pa 


CONSOLIDATED €LECTRODYNAMICS CORP 


360 Sierra Madre Villa 
Pasadena, California 


1914 


1612 


637 


1426 


1037 


1402 


827 


1441 


1630 


1626 


1902 


803 


536 


1445 


1712 














Reliability a Reality NUMBER 9—INSTRUMENT SERIES 
With Bourns Transducers 


In program after program... firing after firing...Bourns 
transducers are surviving the most brutal environmental pun 
ishment ever inflicted on sensitive instruments. Their ability 
to provide precise indication of position, pressure or accelera- precision transducers. 
tion under any conditions has contributed to the success of 


the most important missile and aircraft programs of our time. 
For engineering that combines design skill with success... 
promise with performance...contact Bourns, the pioneer in 


Pioneers in transducers for position, pressure and acceleration. Exclusive manufacturers of Trimpot®, Trimit® and E-Z-Trim®. 
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2UENST. LOUIS 


CONFERENCE and EXHIBIT 
January 16-19, 1961, Kiel Auditorium 


Ne west Instrume ntation Concepts ; 
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>» exhibitors 


CONSOLIDATED SYSTEMS CORPORATION 
1500 South Shamrock Avenuc 
Monrovia, California 


CONTINENTAL EQUIPMENT CO 
DIVISION OF FISHER GOVERNOR CO 
200 Main Street 
Corapolis, Pennslyvania 


CONTINENTAL SENSING, INC 
1950 North Ruby Street 
Melrose Park, Illinois 


CONTROL ENGINEERING 
McGRAW-HILL PUBLISHING CO 
330 West 42nd Strect 
New York 36, N.Y 


CONTROL INDICATING CORPORATION 
Bradley Field 
Windsor Locks, Connecticut 


CONTROL SYSTEMS DIVISION 
DAYSTROM, INCORPORATED 
4455 Miramar Road 
LaJolla, California 


COOK ELECTRIC COMPANY 
DATA-STOR DIVISION 
8100 North Monticello Avenue 
Skokie, Illinois 


COULTER INDUSTRIAL SALES CO 
Box 22 
Elmhurst, illinois 


CRAMER CONTROLS CORPORATION 
Centerbrook, Conn 


CRAWFORD FITTING COMPANY 
884 East 140th Street 
Cleveland 10, Ohio 


CRESCENT INSULATED WIRE G CABLE CO. 427 


319 North Olden Avenue 
Trenton, New Jersey 


CUSTOMLINE CONTROL PANELS, INC 
1379 East Linden Avenue 
Linden, New Jersey 


DAHL, GEORGE W. CO., INC 
86 Tupelo Street 
Bristol, Rhode Island 


DATA-MASTER CORPORATION 
85 Hazel Street 
Glen Cove, N.Y 


DATEX CORPORATION 
1307 South Myrtle Avenue 
Monrovia, California 


DAVIS INSTRUMENT DIVISION 
DAVIS EMERGENCY EQUIPMENT CO 
45 Halleck St 
Newark 4, NJ 


DAVIS G SONS, JOHN 
Derby, England 


DAYSTROM, INCORPORATED 
430 Mountain Avenue 
Murray Hill, New Jersey 


DECKER CORPORATION, THE 
45 Monument Road 
Bala-Cynwyd, Penna 


DESOMATIC PRODUCTS 

DIV. OF ATLANTIC RESEARCH CORP 
1109 W. Broad Street 
Falls Church, Virginia 


DETROIT CONTROLS 
DIV. AMERICAN STANDARD 
NORWOOD PRODUCTS 
5900 Trumbull Avenue 
Detroit 8, Michigan 


DEUTA WERKE 
VORM. DEUTSCHE TACHOMETERWERKE 
GMBH 

Paffrather Strasse 140 


Bergisch Gladbach (22C), Germany 


DEVAR SYSTEMS, !NC 
494 Glenbrook Road 
Glenbrook, Connecticut 


DEZURICK CORP 
Sartell, Minn 


DIEHL MANUFACTURING CO 
Somerville, NJ 


DOLLINGER CORP 
11 Centre Park 
Rochester 3, New York 


DRIVER HARRIS COMPANY 
Harrison 42, N.J 


DRIVER, WILBUR B 
1875 McCarter Highway 
Newark 4, NJ 


DURANT MANUFACTURING COMPANY 
1929 North Buffum Street 
Milwaukee 1, Wisconsin 


DWYER MFG. CO., F. W 
P. O. Box 373 
Michigan City, ind 


DYMEC, A DIVISION OF 
HEWLETT-PACKARD COMPANY 
395 Page Mill Road 
Palo Alto, California 


DYNAMIC GEAR CO., INC 
175 Dixon Avenue 
Amityville, New York 


EASTMAN KODAK CO 
343 State Street 
Rochester 4, N.Y 


EDISON INSTRUMENT DIVISION, T. A 
McGRAW EDISON CO 
West Orange, NJ 


EDWARD VALVES 
East Chicago, Indiana 


ELECTRIC AUTOLITE CO., THE 
Champlain Street 
Toledo, Ohio 


ELECTRO-MECH CORP 
55 Oak Street 
Norwood, N.J 


ELECTRO-MECHANICAL RESEARCH, 
INC. (ASCOP) 

P.O. Box 3041 

Sarasota, Florida 


ELECTRO PRODUCTS LABORATORIES, INC 
4501 N. Ravenswood Avenue 
Chicago 40, Illinois 


ELECTRO SCIENTIFIC IND., INC 
7524 S. W. Macadam Street 
Portland 19, Oregon 


330 





ELECTRONIC ASSOCIATES, INC 
Long Branch Avenue 
Long Branch, NJ. 


EMCOR, INGERSOLL PRODUCTS DIVISION 
BORG-WARNER CORPORATION 

Formerly Elgin Metalformers Corp.) 

630 Congdon Avenue 

Elgin, Illinois 


EMPLOYMENT SERVICE 
INSTRUMENT SOCIETY OF AMERICA 


ENCYCLOPAEDIA BRITANNICA, INC 
551 Fifth Avenue 
New York 17, NY. 


ENERGY CONTROL CO, INC 
5 Beekman Street 
New York 38, N.Y. 


ENGELHARD INDUSTRIES, INC 
113 Astor Street 
Newark 2, NJ. 
AMERSIL QUARTZ DIVISION 
685 Ramsey Avenue 
Hillside, NJ. 
BAKER CONTACT DIVISION 
207 Grant Avenue 
East Newark, NJ. 
ENGELHARD CHEMICAL DIVISION 
113 Astor Street 
Newark 2, NJ 
INSTRUMENTS G SYSTEMS DIVISION 
850 Passaic Avenue 
East Newark, NJ 


ENGINEERED ELECTRONICS COMPANY 
1441 East Chestnut Avenue 
Santa Ana, California 


EPIC, INC 
150 Nassau Street 
New York 38, N. Y 
CAMILLE BAUER, LTD 
18 Dornacherstrasse 
Basle, Switzerland 
DAVIS G SONS, JOHN 
Derby, England 
DEUTA WERKE 


336 


VORM. DEUTSCHE TACHOMETERWERKE GMBH 


Paffrather Strasse 140 

Bergisch Gladbach (22C), Germany 
HARTMAN G BRAUN A. G. 

Graefstrasse 97 

Frankfurt a/M, W 13, Germany 
HERMAN WETZER KG 

Pfronten/Bayern, Germany 
PYRO-WERK GMBH 

Hebbelstrasse 5 

Hanover, Germany 


EPSCO, INCORPORATED 
275 Massachusetts Avenue 
Cambridge 39, Mass 


FAIRBANKS, MORSE G CO 
1115-14th Avenue 
East Moline, Illinois 


FARRIS ENGINEERING CORP. 

FARRIS COMBUSTION CONTROLS 
400 Commercial Avenue 
Palisades Park, NJ. 


FENWAL, INC 
Pleasant Street 
Ashland, Mass. 


FISCHER G PORTER COMPANY 
590 Warminster Road 
Warminster, Pa 


FISHER GOVERNOR COMPANY 
205 South Center Street 
Marshalitown, lowa 
CONTINENTAL EQUIPMENT CO. 
DIVISION OF FISHER GOVERNOR CO 
200 Main Street 
Coraopolis, Pennsylvania 


D-C AMPLIFIER EVALUATION 


number | in a series 


AMPLIFIER NOISE 


Ace is the basic objective 
in amplifier selection. When 
evaluating amplifiers for specific 
applications all errors must be con- 
sidered. One such error, the noise 
level, determines the ultimate ac 
curacy of the amplifier since the 
smallest observable signal cannot be 
less than the noise level. However, 
noise outside the frequency response 
range of the amplifier load can be 
filtered out or ignored with such 
read-out devices as galvanometer 
oscillographs. 


Noise in an amplifier is any volt- 
age component appearing at the out 
put that has no counterpart in the 
input signal. Usually only the a-c 
component of the output is termed 
noise. The d-c component is called 
zero drift and its evaluation will be 
covered in another of this series. 


Internally generated a-c compo- 
nents must be evaluated as to ampli 
tude and frequency range. Noise 
may be divided into two general 
classes and measured as described 
below. (a) Random voltages of a 
broad band nature arising from 
thermal agitation in resistors and 
random tube or transistor noise . 

measurements on a_ peak-to-peak 
basis are often 10 times or more 
larger than the measured rms value 
over the same frequency band 
(b) Narrow band voltages induced 


_ within the amplifier by line voltage 


or chopper excitation . . . these volt 
ages are generally sinusoidal so that 
peak-to-peak values are only about 
2.8 times larger than the measured 
rms values. 


Testing amplifiers for noise 


If the input signal is zero, any 
voltage components detected at the 


a 


FILTER t 

















amplifier output can be identified as 
noise. A standard technique for 
measuring noise is shown. 
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The oscilloscope measures the 
peak-to-peak values, the VTVM in 
Equivalent input noise 

eq. in) is the measured noise 
divided by the amplifier gain. For 
details write for Builetin BE AN121, 


rms values 


Noise less than 0.04% 


With a full scale input signal of 
10 mv, Honeywell's AccuData III 
Amplifier has a wide band (0-100 
kc) noise specification of 4 us 
eq. in) and a peak-to-peak noise 
over a 0-10 cps band of 4 uv (eq. in) 
less than 0.04% of full seale' 


dec ula La i//4 


WIDE BANOO 
AMPLIFIER 


ccw 
x10 
cw 
x34 , 


SINGLE - ENDED 
« 





‘@) DIFFERENTIA ‘e } 


ZERO Ho cme 
woven | 


The AccuData III, a wide band 
differential input d-c amplifier with 
all transistor design, is especially 
useful for driving analog-to-digital 
converters, f-m magnetic tape sys 
tems and high speed oscillographs 
where low level signals such as ther 
mocouple, strain gage and similai 
transducer outputs are to be accu 
rately measured. Write for Bulletin 
BS-DISA-3 to Minneapolis-Hones 
well, Boston Division, Dept. 48, 40 
Life Street, Boston 35, Mass 


Honeywell 
Hy), e+ Co 


wonrw mce 
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June 5-8,1961, Queen Elizabeth Hall 


CONFERENCE and EXHIBIT 


Newest Instrumentatio) 
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exhibitors 


FLEXONICS CORPORATION 


SUB. OF CALUMET G HECLA, INC 907 
328 S. Third Avenue 
Maywood, Illinois 
FLORIDA DEVELOPMENT COMMISSION 1453 
A STATE AGENCY 
Carlton Building East Wing 
Tallahassee, Florida 


FOSTER ENGINEERING DIV 


GENERAL CONTROLS CO 1020 
Warwick Industrial Park 
Warwick, Rhode Island 


FOXBORO COMPANY, THE 
38 Neponset Avenuc 
Foxboro, Mass 


FRIDEN, INC 30 
2350 Washington Avenuc 
San Leandro, California 


GEMS COMPANY, INC, THE 218 
Sheppard Lane 


Farmington, Conn 


GENERAL CONTROLS CO 
801 Allen Avenu 
Glendale |. California 
AUTOMATION CONTROLS DIV 
8080 McCormick Blvd 
Skokie, Illinois 
FOSTER ENGINEERING DIV 
Warwick Industrial Park 
Warwick, Rhode Island 
HAMMEL-DAHL DIV 
Warwick Industrial Park 
Warwick, Rhode Istand 
TRIMOUNT INSTRUMENT DIV 
8080 McCormick Bivd 
Skokie, Ilinois 


GENERAL ELECTRIC CO 1116 
1 River Road 
Schenectady 5, N.Y 


GENERAL KINETICS CORPORATION 337 
197 South Van Brunt Street 
Englewood, New Jersey 
DEVAR SYSTEMS, INC 
494 Glenbrook Road 
Glenbrook, Conn 


GENESYS A DIVISION OF 

INFORMATION SYSTEMS, INC 614 
10131 National Blvd 
Los Angeles, California 


GERBER SCIENTIFIC INSTRUMENT CO., THE 502 
89 Spruce Street 
Hartford, Conn 


GORDON COMPANY, CLAUD § 520 
3000 South Wallace Street 
Chicago 16, Illinois 


GORDOS CORPORATION 124 
250 Glenwood Avenue 
Bloomfield, NJ 


GRAY INSTRUMENT COMPANY 716 
448 Mill Road 
Andalusia, Penna 


GREENBRIER INSTRUMENTS, INC 1504 
Ronceverte, West Virginia 


GURLEY, W GLE 535 
514 Fulton Street 
Troy, New York 





HAGAN CHEMICALS G CONTROLS, INC 1345 
Hagan Center, Box 1346 
Pittsburgh 30, Pennsylvania 


HALLIBURTON COMPANY 2031 
P.O. Box 1431 
Duncan, Oklahoma 


4ALLIKAINEN INSTRUMENTS 732 
1341 7th Street 
Berkeley 10, California 


4AMMARLUND MANUFACTURING CO., INC. 2021 
460 West 34th Street 
New York |, N.Y 


HAMMEL-DAHL DIV 

GENERAL CONTROLS CO 1020 
Warwick Industrial Park 
Warwick, Rhode Island 


HANKISON CORPORATION 312 
College and Pik« 
Canonsburg, Pa 


HANSEN MANUFACTURING CO INC 
P.O. Box 23 


Princeton, indiana 


HARTMAN G BRAUN A. G 1441 
Graefstrasse 97 
Frankfurt a/M, W 13, Germany 


HASS INSTRUMENT CORP., THE 722 
6173 Branch Avenue, S. E 
Washington 23, D.C 

4HASTINGS-RAYDIST, INC 1701 
Newcomb Avenue 
Hampton, Virginia 

HATHAWAY INSTRUMENTS, INC 224 
5800 East Jewell Avenu 
Denver 22, Colorado 

HAYDON COMPANY, THE A. W 401 
232 North Elm Street 
Waterbury 20, Connecticut 

HAYS CORPORATION, THE 1420 


742 E. 8th Street 
Michigan City 46, Indiana 


HELICOID GAGE DIVISION 

AMERICAN CHAIN G CABLE CO., INC 524 
929 Connecticut Avenue 
Bridgeport 2, Connecticut 


HERMAN WETZER KG 1441 
Pfronten/Bayern, Germany 


HOKE INCORPORATED 1607 
1 Tenakill Park 
Cresskill, New Jersey 


HOLTZER-CABOT MOTOR DIVISION 

NATIONAL PNEUMATIC CO., INC 802 
125 Amory Street 
Boston 19, Mass 


HOWELL INSTRUMENTS, INC 2115 
Formerly B G H Instrument Co., Inc 

3479 West Vickery Blvd 

Fort Worth 7, Texas 


HYDROMATICS, INC 1602 
70 Okner Parkway 
Livingston, NJ 


IMPERIAL BRASS MFG. CO., THE 524 
6300 West Howard Street 
Chicago 48, Illinois 


INDUSTRIAL ELECTRONIC ENGINEERING 

AND MAINTENANCE MAGAZINE 2039 
480 Lexington Avenue 
New York 17, N.Y 
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JDUSTRIAL INSTRUMENT CORP 1446 
8400 Research Road 
Austin, Texas 


{DUSTRIAL INSTRUMENTS, INC 1406 
NDUSTRIAL INSTRUMENTS ENGINEERING CORP 
89 Commerce Road 

Cedar Grove, New Jersey 


JDUSTRIAL MARKETING ASSOCIATES, INC 
Shepard-Benning Bidg 

St. Joseph, Michigan 
FFALO METER COMPANY 1426 
2917 Main Street 
Buffalo 14, N.Y 

DISON, T. A., INDUSTRIES 

NSTRUMENT DIV., McGRAW EDISON CO. 1521 
West Orange, NJ 

NERGY CONTROL CO, INC 1418 
5 Beekman Street 
New York 38, N.Y 

HAYS CORP., THE 1420 
742 E. 8th Street 
Michigan City 46, Indiana 

MAGNETROL, INC 1513 
2110 South Marshall Bivd 
Chicago 23, Ill 

PHOTOMATION, INC 15] 
96 So. Washington Avenue 
Bergenfield, NJ 

ROCHESTER MANUFACTURING CO.,, INC. 1517 
100 Rockwood Street 
Rochester 10, N.Y 


INDUSTRIAL NUCLEONICS CORP 112) 
650 Ackerman Road 
Columbus 2, Ohio 


INFORMATION SYSTEMS, INC 614 
GENESYS DIVISION 

10131 National Bivd 

Los Angeles, California 
PANELLIT DIVISION 

7401 N. Hamlin Avenue 

Skokie, Illinois 


INSTRON ENGINEERING CORP 1105 
2500 Washington Street 
Canton, Mass 


INSTRUMENT CORP. OF AMERICA 2016 
1545 Kennewick Road 
Baltimore 18, Maryland 
NAGARD LIMITED 
Avenue Road 
Belmont (Surrey), England 
RANK CINTEL LIMITED 
Worsley Bridge Road 
London SE26, England 


INSTRUMENT DEVELOPMENT LABS., INC 
SUBSIDIARY OF ROYAL-McBEE CORP 1603 
67 Mechanic Street 
Attleboro, Mass 


NSTRUMENT SOCIETY OF AMERICA Lobby 
313 Sixth Avenue 
Pittsburgh 22, Pa 


EMPLOYMENT SERVICE Mezz 
SA JOURNAL 514 
MEMBERSHIP SERVICES 4th Floor 
PUBLICATIONS CENTER 4th Floor 
PUBLICATIONS, THEATRE, 2nd Floor 1802 
NSTRUMENTS PUBLISHING CO 711 


845 Ridge Avenue 
Pittsburgh 12, Pennsylvania 


NSTRUMENTS G SYSTEMS DIV 

NGELHARD INDUSTRIES, INC 808 
850 Passaic Avenuc 

East Newark, NJ 


RC CONTROL COMPONENTS DIVISION 
NTERNATIONAL RESISTANCE COMPANY 1342 
401 N. Broad Street 

Philadelphia 8, Pennsylvania 


A JOURNAL 514 
313 Sixth Avenue 
Pittsburgh 22, Pa 


D-C AMPLIFIER EVALUATION 


number 2 in a series 


ZERO DRIFT 


Accuracy in d-c amplifiers is fun- 
damentally dependent on zero 
drift. This error, defined as any 
zero offset appearing at the ampli- 
fier output but not present in the 
input, is indistinguishable from the 
d-c input signal, and varies more 
or less sporadically with time and/ 
or ambient temperature. Elimina- 
tion of zero drift is a prime d-c 
amplifier design objective 
Evaluation of the amplifier zero 
drift characteristic is quite simple, 
but elimination of the effect is not. 
For example, any direct-coupled 
stage of amplification will drift due 
to the inability of circuit operating 
levels to remain constant. The use 
of inverse feedback does not have 
any beneficial effect on drift. The 
best generally accepted method of 
drift elimination is to make all 
amplification drift-free through a-c 
coupling, and converting the in- 
coming d-c to a-c directly by 
means of a_ low-level modulator, 
such as a chopper or magnetic con- 
verter. After amplification, the a-c 
is demodulated into d-c which may 
be further amplified at high levels 
without appreciable zero error. 
This system is used in both the so- 
called chopper amplifier (where 
the band pass is limited by the 
chopper frequency) and the chop- 
per-stabilized amplifier (where the 
chopper amplifier is combined with 
a wide band amplifier to give fre- 
quency responses well beyond the 
chopper excitation frequency). 


Testing Amplifiers for Zero Drift 


Zero drift is measured at the 
arplifier output with a strip chart 
potentiometer such as the Honey- 
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rrr eee 
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uv 


well ElectroniK MRecorder  con- 
nected through a low pass filter as 
shown. The amplifier input should 
be shorted. Equivalent input drift 
is the absolute amount recorded at 
the output divided by the amplifier 
gain measured under known con- 
ditions of temperature and line 
voltage, and, if necessary, for a 
specified time. There do not seem 
to be agreed-upon definitions of 
short or long-term time _ periods. 
For further details, write for 
Bulletin BE AN122. 


Zero Drift Less Than 0.02 
Per Cent at 10 mv 


The AccuData III, Honeywell's 
all-transistor, wide-band, differen 
tial input, chopper-stabilized, d-c 
amplifier, has the lowest drift of 
any amplifier in its field some 
thing less than 0.5 microvolts at 
reasonably constant ambient tem 
perature, or less than 2 «»v with a 
10 F change in ambient. The effect 
of line voltage never exceeds 1 jv 
for a 10°,, change, hence, under 
conditions most frequently adver 
tised for amplifiers, its zero error 
with a 10mv input signal would be 
less than 0.02°,, 








The AccuData III has single- 
ended as well as differential input 
ranges, input impedance of 2 meg 
ohms differential 20 megohms 
single-ended), and power output 
sufficient to drive the highest fre 
quency galvanometer oscillograph 
to its maximum deflection. In ad 
dition to excellent drift character 
istics, the AccuData III offers 
exceptional linearity, very low 
noise, and frequency response to 
20kc. Write for Bulletin BS-DISA- 
3 to Minneapolis-Honeywell, Bos- 
ton Division, Dept. 48, 40 Life 
Street, Boston 35, Ma 
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> exhibitors 


JAMESBURY CORP 
45 New Street 
Worcester 5, Mass 


» JERGUSON GAGE G VALVE 


Adams Street 
Burlington, Mass 


KAHN G COMPANY INC 
P.O. Box 516 
Hartford |, Conn 


KAMAN NUCLEAR 
Garden of the Gods Road 
Colorado Springs, Colorado 


KANTHAL CORP 
Amelia Place 
Stamford, Conn 


KEINATH INSTRUMENT CO 
1223 Grandview Avenuc 
Columbus 12, Ohio 


KEMP MANUFACTURING CO., THE C. M. 1201 
405 E. Oliver Street 


Baltimore 2, Maryland 


KIELEY G MUELLER, INC 
64 Genurg Street 
Middletown, New York 


KIN TEL 
5725 Kearny Villa Road 
San Diego 12, California 


KISTLER INSTRUMENT CORP 1005 
15 Webster Street 
N. Tonawanda, N.Y 


L G R MANUFACTURING CO 
577 Elm Street 
Kearny, N.J 


LABORATORY FOR ELECTRONICS, INC 
COMPUTER PRODUCTS DIV 

1079 Commonwealth Avenue 

Boston 15, Mass 


LANDIS G GYR, INC 1906 
45 West 45th Street 
New York 36, New York 


LAWLER AUTOMATIC CONTROLS, INC 
453 N. MacQuesten Pkwy 
Mt. Vernon, New York 


LEEDS G NORTHRUP COMPANY 
4901 Stenton Avenue 
Philadelphia 44, Pennsylvania 


LES CORPORATION 639B 
60 East 42nd Street 
New York 17, N.Y 


LESLIE CO 
517 Grant Avenue 
Lyndhurst, New Jersey 


LIBRASCOPE DIVISION 

GENERAL PRECISION, INC 
808 Western Avenue 
Glendale 1, California 


LITTON INDUSTRIES (WESTREX 
336 N. Foothills Road 


Beverly Hills, California 


LOWELL INDUSTRIES, INC 
Allston Station 
Boston 34, Massachusetts 


LUDLOW PAPERS, A DIVISION OF 
LUDLOW CORPORATION 
Ware, Massachusetts 


LUX CLOCK MFG. CO., INC 
95 Johnson Street 
Waterbury 20, Conn 


MAGNETIC INSTRUMENTS CO., INC 

SUB. OF PYROMETER CO. OF AMERICA 
Thornwood, New York 

PYROMETER CO. OF AMERICA 
Penndel, Penna 


MAGNETROL, INC 
2110 South Marshall Bivd 
Chicago 23, IIlinois 


MANNING, MAXWELL G MOORE, INC 
East Main Street 
Stratford, Connecticut 


MARSH INSTRUMENT COMPANY 

DIV. OF COLORADO OIL AND GAS CORP 
3501 West Howard Street 
Skokie, Illinois 


MASON NEILAN 
Norwood, Mass 


MciINh TOSH EQUIPMENT CORP 
15 k Row 
New Y rk 38, N.Y 
GEMS COMPANY, INC., THE 
Sheppard Lane 
Farmington, Conn 
WALKER, CROSWELLER G CO 
Whaddon Works 
Cheltenham, Glos., England 
WARRICK CO., CHARLES F 
1964 West Eleven Mile Road 
Berkley, Michigan 


MEMBERSHIP SERVICES 


INSTRUMENT SOCIETY OF AMERICA 4th Floor 


MERCOID CORPORATION’ THE 1238 
4201 West Beimont Avenue 
Chicago 41, Illinois 


METRONIX, INC. SUB OF 
ASSEMBLY PRODUCTS, INC 
75 Wilson Mills Road 

Chesterland, Ohio 


MILTON ROY COMPANY 
1300 E. Mermaid Lane 
Philadelphia 18, Penna 

SERFASS CORPORATION 
1300 E. Mermaid Lane 
Philadelphia 18, Penna 


MINE SAFETY APPLIANCES 
201 North Braddock Avenue 
Pittsburgh 8, Penna 


MINNEAPOLIS-HONEYWELL 
REGULATOR CO 
Wayne and Windrim Avenues 
Philadelphia 44, Pennsylvania 


MNEMOTRON CORPORATION 
P. O. Box 203 
Orangeburg, New York 


MOELLER INSTRUMENT CO 

ELECTRONICS DIVISION 
132nd Street G 89th Avenue 
Richmond Hill 18, N.Y 


MOISTURE REGISTER COMPANY 
1510 West Chestnut Street 
Alhambra, California 


MONROE CALCULATING 
MACHINE CO., INC 

60 Main Street 

San Francisco 5, Calif 
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MOORE PRODUCTS CO 
H G Lycoming Streets 
Philadelphia 24, Penna 


MOREHOUSE MACHINE COMPANY 
1742 Sixth Avenue 
York, Pennsylvania 


MYCALEX CORPORATION OF AMERICA 
125 Clifton Blvd 
Clifton, NJ 


NAGARD LIMITED 
Avenue Road 
Belmont (Surrey), England 


NASHUA CORPORATION 
44 Franklin Street 
Nashua, New Hampshire 


NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 
1520 H Street, N. W 
Washington 25, D.C 


NEPTUNE METER COMPANY 
REVERE CORP. OF AMERICA 
845 North Colony Road 

Wallingford, Conn. 


NEW DEPARTURE DIVISION 
GENERAL MOTORS CORP 
N. Main Street 
Bristol, Conn 


NEW HERMES ENGRAVING MACHINE CORP 
154 West 14th Street 
New York City 11, N.Y 


NOMURA TRADING CO, LTD 
Tokyo Shibaura) 

52 Broadway 

New York 4, N.Y 


NON-LINEAR SYSTEMS, INC 
P. O. Box 728 
Del Mar, California 


NORCROSS CORPORATION 
247 Newtonville Avenue 
Newton 58, Massachusetts 


NORTHEASTERN ENGINEERING, INC 
SUB. OF ATLANTIC RESEARCH CORP 
25 South Bedford Street 
Manchester, New Hampshire 


NORWOOD PRODUCTS 
DETROIT CONTROLS DIVISION 
5900 Trumbull Ave 
Detroit 8, Mich 


NUCLEAR PRODUCTS COMPANY 
15635 Saranac Road 
Cleveland 10, Ohio 


OFFNER ELECTRONICS, INC 
3900 River Road 
Schiller Park, Ilinois 


OHMART CORPORATION, THE 
2236 Bogen Street 
Cincinnati 22, Ohio 


?-W INDUSTRIES, INC 
11200 Roosevelt Boulevard 
Philadelphia 15, Penna 


PALMER THERMOMETERS, INC 
2501 Norwood Avenue 
Cincinnati 12, Ohio 


PANDUIT CORPORATION 
14461 Waverly Avenue 
Midlothian, Illinois 


D-=C AMPLIFIER EVALUATION 


number 3 in a series 


COMMON MODE REJECTION 


| Fee level d-c signals produced by 
strain gages or thermocouples 
are best amplified by differential 
input d-c amplifiers. A differential 
input d-c amplifier is one which 
measures the difference between two 
voltages regardless of the absolute 
value of the voltages 
The schematic (Fig. 1) shows a 
differential input amplifier, the dif 
ference or differential mode voltage 
(E,), and the total voltage com 
mon to both input terminals ( termed 
the common mode, E 
FIG | 
Differential @ Eg 
ast E, | 
Comme Fe 


‘Common mode rejection”’ 
(C.M.R.) refers to a differential 
input amplifier’s ability to measure 
E, without errors due to E, It is 
proportional to the ratio of common 
mode voltage and the equivalent 
differential input voltage produced 
by the common mode voltage or 


CMR . : x gain 
E, due to E, 
Rejection is generally given for 
a-c as well as d-c common modes 


Testing amplifiers 
for Common Mode Rejection 


To determine the C.M.R. of a 
given differential input d-c ampli 
fier, the input is shorted and con 
nected to a source of common mode 
voltage as shown. Both d-c and a-c 
values should be applied and the 
amplifier output measured with de 
vices of suitable sensitivity (Fig. 2 
The C.M.R. is calculated by divid 
ing the product of amplifier gain 
PIG 2 








and common mode voltage by the 
observed output voltage due to the 
common mode voltage. Since some 
amplifiers suffer a decrease in gain 
with a common mode voltage, am 
plifier gain should be checked with 
common mode voltage applied 
When simulating a differential 
mode signal, care should be taken 
to provide an appropriate source of 
impedance oriented to ground in a 
manner similar to that of the actual 
transducer used. For information 
showing these procedures in detail 
write for Bulletin BE AN123. 


Less than 0.02% error 


Honeywell AccuData III Differ- 
ential Input D-C Amplifier is spec 
ified to have common mode rejec 
tion of 1.000.090 at d-c, 200,000 at 
60 cps, and 5,000 at 400 cps, with 
full scale differential input signal of 
10 mv. Maximum allowable com 
mon mode voltages are 100 v d-c, 
15 v pk at 60 eps, and 3 v pk at 400 
cps. Adjustment of a C.M.R. bal 
ance on the front panel compen 
sates for up to 5 ohms unbalance in 
either input lead. Thus, either a 
1 v 60 cps or 5 v d-c common mode 
voltage applied to the AccuData III 
produces only 5 jv eq. in error 
signal, or less than 0.02°, of the 
10mv full scale input signal. 


GeeuData IT 
wioe Seanod 
AMPLIFIER 
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The AccuData III has single 
ended as well as differential input 
ranges, input impedance of 2 meg 
ohms differential 20 megohms 
single-ended), and power output 
sufficient to drive the highest fre 
quency galvanometer oscillograph to 
its maximum deflection. In addition 
to excellent common mode _ rejec 
tion, the unit offers exceptional zero 
stability and linearity, very low 
noise and frequency response to 20 
kc. For complete specifications on 
common mode rejection as well as 
on other characteristics of the Accu 
Data III, write for Bulletin BS 
DISA-3 to Minneapolis-Honeywell, 
Buston Division, Dept. 48, 40 Life 
Street, Boston 35, Mas 
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@ Remove all traces 
@ of OIL 
@ from compressed air lines... 


© NEW witkerson 


“CIDR LELO 


For air lines 4" to 5” P.T 
g with or without pipe flanges 





Exclusive features of NEW Wilkerson 
“WHIRLFLO” FILTER 


* Metal bowl or transparent bow 

* Micro Pruf wtridge completely re 
moves oil and particle ] ma i 
micron last } times longer 

” 0 greater CFM capacity. Maximun 
pr i 250 PSI with metal b 


Put the ‘“‘WHIRLFLOS'"’ double-barreled 
action to work for you 
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nates human failure to drain, keeping 
atridge from water evel 
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PANELLIT A DIVISION OF 

INFORMATION SYSTEMS, INC 6 
7401 N. Hamlin Avenue 
Skok: Iilinos 


PANELLIT SERVICE CORP 614 
7401 N. Hamlin Avenu 
Skokie, Ilinoi 


PARKER FITTINGS G HOSE DIVISION 
PARKER-HANN!FIN CORPORATION 
17325 Euclid Avenus 


Cleveland 12, Ohio 


PERKIN-ELMER CORPORATION 1518 
Main Avenue 
Norwalk, Conn 


PERMUTIT CO., THE 542 
RANAREX DEP? 

50 W. 44th Street 

New York 36, N.Y 


PHOTOMATION, INC 1519 
96 So. Washington Avenu 
Bergenfield, NJ 


PIC DESIGN CORP 1337 
477 Atlantic Avenue 
East Rockaway, New York 


PLUG-IN INSTRUMENTS, INC 819 
1416 Lebanon Road 
Nashville 10, Tennessee 


POTTER AERONAUTICAL CORPORATION 304 
Route 22 
Union, New Jersey 

POTTER PACIFIC 
Woodland Hills, California 


PUBLICATIONS CENTER 


INSTRUMENT SOCIETY OF AMERICA 4th Floor 

PYROMETER CO. OF AMERICA 1926 
Penndel, Penna 

PYRO-WERK GMBH 1441 


Hebbelstrasse 5 
Hanover, Germany 


RADIATION ELECTRONICS COMPANY 

DIVISION OF COMPTOMETER CORP 2018 
5600 Jarvis Avenuc 
Chicago 48, Illinois 


RADIO CORPORATION OF AMERICA 

INDUSTRIAL COMPLTER SYSTEMS DEPT 1136 
21 Strathmore Road 

Natick, Mass 


RANAREX 542 
50 West 44th Street 
New York 36, N.Y 

RANK CINTEL LIMITED 2016 


Worsley Bridge Road 
London SE26, England 


REMINGTON RAND DIVISION 

SPERRY RAND CORPORATION 1435 
315 Park Avenue South 
New York 10, New York 


REPUBLIC FLOW METERS COMPANY 1301 
2240 Diversey Pkwy 
Chicago 47, Illinois 

EDWARD VALVES 
East Chicago, Indiana 


RESEARCH CONTROLS, INC 1028 
P.O. Box 5035 
Tulsa, Oklahoma 


RESEARCH/DEVELOPMENT MAGAZINE 1501 
F. D. THOMPSON PUBLICATIONS 
201 North Wells Street 


Chicago 6, IIlinoi 


REVERE CORP. OF AMERICA 730 
SUB. OF NEPTUNE METER CO 

845 N. Colony Road 

Wallingford, Conn 


ROBERTSHAW-FULTON CONTROLS COMPANY 
AERONAUTICAL G INSTRUMENT DIV 111) 
Santa Ana Freeway at Euclid Avenue 
Anaheim, California 


ROCHESTER MANUFACTURING CO INC. 15 
100 Rockwood Street 
Rochester 10, New York 


ROHDE G SCHWARZ SALES CO USA) 'NC. 820 
P. O. Box 275 

111 Lexington Avenue 

Passaic, New Jersey 


ROSEMOUNT ENGINEERING COMPANY 1507 
4900 West 78th Street 
Minneapolis 24, Minnesota 


RUSKA INSTRUMENT CORPORATION 1940 
6121 Hillcroft Avenue 
Houston 36, Texas 


SANBORN COMPANY 1331 
175 Wyman Street 
Waltham 54, Mass 


SAN DIEGO SCIENTIFIC CORP 1503 
3434 Midway Drive 
San Diego 10, California 


SCAM INSTRUMENT CORPORATION, THE 513 
1811 Irving Park Road 
Chicago 13, Illinois 


SCHUTTE G KOERTING CO 

INSTRUMENT DIVISION 738 
State Road 
Cornwells Hts., Penna 


SERFASS CORPORATION 1109 
1300 E. Mermaid Lane 
Philadelphia 18, Penna 


SERVO-TEK PRODUCTS CO 421 
1086 Goffle Road 
Hawthorne, New Jersey 


SKINNER ELECTRIC VALVE DIVISION 719 
95 Edgewood Avenue 
New Britain, Conn 


SOSTMAN, H. E. G COMPANY 2517 
347 East Lincoln Avenue 
Cranford, New Jersey 


SPECIALTIES, INC 636 
Skunks Misery Road 
Syosset, Long Island, N.Y 
SPECIALTIES, INC 
P. O. Box 888 
Charlottesville, Virginia 


STANDARD INSTRUMENT CORP 919 
657 Broadway 
New York 12, N.Y 


STATHAM INSTRUMENTS, INC 420 
12401 West Olympic Bivd 
Los Angeles 64, California 
STATHAM DEVELOPMENT CORPORATION 
1845 Pontius Avenue 
Los Angeles 25, California 
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STERLING PRECISION CORPORATION 
5 Sintsink Drive East 
Port Washington, New York 


STEVENS-ARNOLD INC 
7 Elkins Street 
South Boston 27, Mass 


STICHT, HERMAN H. CO. INC 
27 Park Place 
New York 7, New York 


STRAHMAN VALVES, INC 
Nicolet Avenue 
Florham Park, New Jersey 


SUPERIOR ELECTRIC COMPANY, THE 
83 Laurel Street 
Bristol, Connecticut 


SUPERIOR TUBE COMPANY 
P.O. Box 191 
Norristown, Pa 


SUTTON PUBLISHING CO., INC 

172 South Broadway 

White Plains, New York 
ELECTRICAL EQUIPMENT MAGAZINE 
INDUSTRIAL ELECTRONICS MAGAZINE 


SWARTWOUT DIV CRANE COMPANY 
Hooksett Industrial Park 
Manchester, New Hampshire 


TABER INSTRUMENT CORPORATION 
107 Goundry Street 
North Tonawanda, N.Y 


TAYLOR INSTRUMENT COMPANIES 
95 Ames Street 
Rochester 1, New York 
TAYLOR-EMMETT CONTROLS, INC 
445 East Turkeyfoot Lake Road 
P. O. Box 150 
Akron 9, Ohio 


TECHNICAL PRODUCTS COMPANY 
INSTRUMENT DIVISION 

6670 Lexington Avenue 

Los Angeles 38, California 


TECHNICAL SALES CORP., SUBSIDIARY OF 


GRAPHIC CONTROLS CORPORATION 204. 


189 Van Rensselaer Street 

Buffalo 10, N.Y 
TECHNICAL SALES CORP 
16599 Meyers Road 

Detroit 35, Michigan 


TECHNICON CONTROLS, INC. 
Chauncey, New York 


TEMPIL CORPORATION 
132 West 22nd Street 
New York 1], N.Y 


TEXAS INSTRUMENTS INCORPORATED 
3609 Buffalo Speedway 
Houston 6, Texas 


THOMPSON PUBLICATIONS, INC 
201 N. Wells Street 
Chicago 6, IIlinois 


THOMPSON -RAMO-WOOLDRIDGE 
PRODUCTS CO., THE 

202 North Canon Drive 

Beverly Hills, California 


TOKYO SHIBAURA ELECTRIC CO., LTD 
Nomura Trading Co., Ltd 

52 Broadway 

New York 4, N.Y 


TRANSISTOR SPECIALTIES, INC 
Terminal Drive, Plainview 
Long Island, New York 


D-C AMPLIFIER EVALUATION number 4 ina series 


AMPLIFIER GAIN 


he voltage amplification or gain 
T of a d-c amplifier is the dimen 
sionless ratio of the output voltage 
to the input voltage, assuming op 
eration in the linear portion of the 
amplification characteristic, and at 
a specified frequency, usually 0 cps 
The curve of amplifier gain vs. fre 
quency of the input signal is termed 
“frequency response” 

The gain factor is of little value 
to the user unless the minimum full 
scale input or the maximum linear 
full scale output is known. As part 
of a system, the desired amplifier 
output level is determined by the 
load characteristics. Typical ampli 
fier loads are shown in Fig. 1. 

FG FREQUENCY RANGE REQUIRE ( 


T REQUIRED 
>0 | vanometer s 


gh! Seor 


TAGE OUTP 
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Gorvanometers 
VCO for FM Tape Recording 








Melhomwneter Actuated Recorders 


Poteniometer Recor ses 


Thwee Mode Contro! Une 
Paper Cantacti ng Gotvanometers 


Anatog to gral Converters 
(RIG Telemetering VCO 
Orrect Record Magnetic Tape 


Servo volves 
Mogneticolty Dampes 

| righ Speed Multiplexers 
F ned Oomped 





If the cutput requirement is 
known, the gain needed to amplify 
the input to give full scale output 
can be determined. However, power 
requirements must also be consid 
ered. If the load resistance is suffi 
ciently low the maximum output 
current is reached before maximum 
voltage output, and the amplifier 
will saturate with further increases 
in input signal. The value of the 
voltage across the load with max 
imum rated current is then used to 
determine gain. 

Gain Stability vs. 
Gain Accuracy 

The errors in gain caused by exter- 
nal factors such as ambient tempera 
ture, line voltage, and component 
aging are termed gain instability. 
Gain accuracy is the allowable toler 
ance between gain settings and ac 
tual gain. Gain instability may be 
measured and recorded with a null 


© aitenwoter © Gate hme 
comparator circuit as shown in Fig 
2. The gain accuracy may be deter 
mined by substituting in this circuit 


a precision attenuator. For informa- 
tion on gain stability measurement 
write for application notes BEAN 
122. 
AccuData Ill 
has Gain of 34,000 


Full scale output of the new 
Honeywell AccuData III d-c ampli 
fier is 10 volts, 25 milliamps up to 
20 kc. Minimum full scale input is 
0.3 mv single-ended, a voltage gain 
of 34,000. Its gain instability is 
* 0.01% for a + 10° F. tempera 
ture range. Gain setting accuracy 
with the fine gain control in the 
CCW position is 0.2%, for dif 
ferential or single-ended connected 
gains up to 1000, and + 0.5% for 





gains in the 3000 to 34,000 range. 
Eleven different gain positions in- 
cluding zero and an open loop 
position for operational amplifier 
connections are provided. Other fea- 
tures of this amplifier include high 
common-mode rejection, very low 
noise and drift, and unparalleled 
linearity. Write for Bulletin BS 
DISA-3 to Minneapolis-Honeywell, 
Boston Division, Dept. 48, 40 Life 
Street, Boston 35, Mass. 


Honeywell 
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. . VAPOR RECOVERY SYSTEMS CO., THE 537 WEKSLER INSTRUMENTS CORP 710 
exhibitors 2820 North Alameda Street 195 East Merrick Road 
Compton, California Freeport, Long Island 
New York 


VARIAN ASSOCIATES, INSTRUMENT DIV. 1644 


TRANS-SONICS, INC 532 
6 é 
ae by get: a WEST INSTRUMENT CORPORATION 422 
4363 W. Montrose Avenue 
TRIMOUNT INSTRUMENT DIV Chicago 41, Illinois 
GENERAL CONTROLS CO 020 VEEDER-ROOT, INC 523 
8080 McCormick Blvd 70 Sargeant Street 
Skokie. Mlinois Hartford 2, Conn WESTON INSTRUMENTS DIVISION 
DAYSTROM, INC 1212 
614 Frelinghuysen Avenuc 
JEHLING INSTRUMENT COMPANY ‘1104 VICTOR ADDING MACHINE COMPANY 316 Newark, New Jersey 
473 Getty Avenu 3900 North Rockwell Street CONTROL SYSTEMS DIVISION 
Patterson 3, New Jersey Chicago 18, Illinois DAYSTROM, INC , 
4455 Miramar Road 
UNIFLOW VALVE CORP 1442 WACLINE, INC 414 LaJolla, California 
19 Quine Street 35 South St. Clair Street DAYSTROM, INC 
Cranterd. WJ Dayton 2, Ohio 430 Mountain Avenue 
Murray Hill, New Jersey 
UNION CARBIDE CONSUMER WALKER, CROSWELLER G CO., LTD 218 
PRODUCTS COMPANY 1438 Whaddon Works WESTREX CORPORATION 1910 
270 Park Avenus Cheltenham, Glos., England 540 West 58th Street 
New York 17, New York New York 19. N.Y 
> 
UNISTRUT PRODUCTS COMPANY 1707 pi yee ee _ a 
933 West Washington Blvd ieee lies Hii WESTRONICS, INC 335 
Chicago 7, Ilinoi . 3605 McCart St 
Ft. Worth 10, Texas 
UNITED AIRLINES Lobb WARREN ENGINEERING COMPANY 
: : we DIV. OF WARREN AUTOMATIC CONTROLS 
CORPORATION 1912 WHITE INDUSTRIAL DIVISION, S.S 1725 
UNITED STATES GAUGE DIVISION Route 24 10 East 40th Street 
AMERICAN MACHINE AND METALS, INC. 623 Main Street New York 16, New York 
Sellersville, Pennsylvania Broadway, NJ 
UNIVERSAL INSTRUMENTS CORP 439 WARRICK CO CHARLES F 218 pap yon oe 
139 E. Frederick Street 1964 West Eleven Mile Road Philadelphia 18, P 
Binghamton, New York Berkley, Michigan en ial 
VALCOR ENGINEERING CORP 801 WATERS ASSOCIATES 1601 YOKOGAWA ELECTRIC WORKS, INC 1234 
365 Carnegie Avenuc 45 Franklin Street 40 Worth Street 
Kenilworth, New Jersey Framingham, Massachusetts New York 13, N.Y 











PRESSURE TRANSDUCER 


““RUGGED and 
DEPENDABLE’’ 


BONDED STRAIN GAGE construction 
makes the TELEDYNE practically insensitive to 

vibration or shock . . . keeps it on the job long 

after others have failed. Handles highly corrosive media 
including fuming NITRIC ACID. Features Pressure Cavity 
clean out and standard built-in overload protection. 
Repeatability 0.1%, Linearity 0.3%, Ambient 

Temperature —150° to +275° F. 1 Millisecond Response. 
Sixteen Pressure Ranges: 0-50 up to 0-10,000 PSI. 

With one simple cable connection up to 2 mile, the TELEDYNE 
for literature on our can be used with the Taber Indicator as shown, or standard make 


complete line of Recorders c . — 
ecorders or Controllers. sit 
Transistor Amplifiers Visit us at booth 2017 


Write or telephone 


Write or telephone for literature and prices. at the ISA Show 
TABER INSTRUMENT CORPORATION 

Section 24] bd 107 Goundry St e Tonawanda, N. Y 

Phone: LUdlow 8900 e TWX-TON 277 
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ALGO’ 


FOR THE BENDIX G-15 COMPUTER 


Speeds and Simplifies Problem Solving 


ALGO extends the problem-solving horizon of every engineer, focusing the speed and 
precision of the Bendix G-15 computer on any algebraically stated problem. @ A true 
mathematical equation solver, ALGO permits any engineer or scientist to program the 
computer in universal mathematical language. No previous knowledge of computers or 
programming is needed. Input/output, computation and data handling are all automatically 
controlled by the G-15 computer. @ Compare the number of steps in the ALGO program 
illustrated below with the number required to solve the same problem on a slide rule, desk 
calculator or any other computing system. You will see the time and cost-saving significance 
of this new Bendix G-15 automatic programming aid. @ Specifically designed to take ad- 
vantage of the computing power and flexibility of the proven G-15, ALGO is the newest 
addition to an extensive library of Bendix automatic programming systems, See how the 
low-cost Bendix G-15 and ALGO combine to broaden application boundaries. Learn how 
and greatly simplify problem solving. 





this powerful team can save you valuable time... 
* AN ALGEBRAIC COMPILER BASED ON INTERNATIONAL ALGOL 


E 
PROBLEM: | = — ares ———— 
V R’ + (6.2832 FL 1/6. 2832 FC)’ 


ng from 
r 


n increments of 01 








For values of RF & L as specified. For values of E rang 
f 50. For values of C ranging from .00002 to O21 1 


COMPLETE ALGO BEGIN © 


PROGRAM R 10® 
F 60 © 
L 2 © 


FOR £ 100(50)300 BEGIN © 

FOR C — 000002(c0000001)0000021 BEGIN © 

] E/SQRT(R Tf 2 (602832 *F#l (1/(602832 « F *C))) 72) 6 
PRINT (FL) E® 

PRINT (FL) C®© 

PRINT (FL) | © 


Write on your letterhead for the self-teaching ALGO manual. 


Bendix Computer Division 


DEPT.Z-23 LOS ANGELES 45, CALIF 












“Twin Tip” POINTER | 













my / 
OFF TARGET! / 


from right 


10,7, 100 
OFF TARGET! J "DEAD ON! 


from left 





Now reading accuracy 
in keeping with instrument accuracy 


The development of the ‘‘Master-test”’ series brought 
industry pressure gauges of almost incredible precision 

. gauges individually dead-weight tested ... gauges 
guaranteed accurate within 14 of 1°; of full scale 








reading. 

But this extreme accuracy would have been mean- 
ingless unless the gauge could be read accurately— 
unless some means were provided for sighting the 
scale “dead on.” 

That was the reason for developing the ““T'win-tip” 
pointer illustrated here. With the ‘“Twin-tip”’ there is 
no excuse for wrong reading. If two tips are showing 
you’re “‘off.”” If only one tip is showing you’re dead on 
the target. It’s as simple as that. 

The Twin-tip has been declared a real innovation by 


er 





Marsh"'Read-Easy"' Dial ° igh oer > © 99 
wut ieaiiiians tat wena all who have seen it. In addition to the T'win-tip " 
it be read with the accur- Master-test”’ gauges are also available with a Mirror 
acy of a caliper, yet with Scale or with a “‘Non-parallax’’ scale which also provide 
“tins ease of a clock. ° ‘i ‘ me rr 
reading accuracy in keeping with gauge accuracy. To 


make reading still easier all ‘‘Master-test”’ gauges have 
the ‘‘Read-easy”’ scale, illustrated opposite— another 
Marsh development. 

**Master-test”’ gauges are made in sizes 414”, 6”, 8”. 
ir,, All standard ranges from 0-15 to 0-30,000 psi. Vacuum 
Conventional Dial mark- and compound types. Full range of case patterns. 


ings are crowded in —hard 









| to read. 
Ask for this 20 page bulletin 
4 5 n'y 
“THE STANDARD ~ 
oF ACCURACY” | 
2 Sy l 
Booth Ne 1543-1544-1643 MARSH INSTRUMENT COMPANY, Dept. 56, Skokie, III ; 
v York ne pt 6-30 Division of Colorado Oil and Gas Corporation , 
Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta D 


Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas 
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ACCELEROMETERS Engineered Electronic 402 ANNUNCIATORS 
Foxboro Co., The 1130 
=—_ General Electric Co 1116 eo 
7 trument ne , . . ‘ AS 4 Vv. 0 lec r 
I I a Ir rics Hagan Chemicals & Controls, In¢ 134 ASCO! Di f Ele ur 
rg-Warner Control 221 Kin Tel 2001 Mechar cal Research In 1736 
Inc 815 Magnetic Instruments Ce Inc Ediso! I \. Industrie 1521 
tler Instrument Corp ) ‘ lectro-Me¢ orpe iol 
er I rumei Cor} 100 Sub., Pyrometer Co. of America 1926 Elec . Mech Corporat 1705 
thar nstrumer ne 20 ‘inath I i nt Ce K 
I rument I 42( Minneapolis-Honeywell Reg C« 131% Kei h instrument 14 
Norwood Products Panellit A Division of ISI, In« 614 
Detroit Controls Divisior 1032 Rp ~ a - — 
AIR COMPRESSORS Offner Electronics, In 2120 er Seeman to Elect a 
Plug-In Instrument Ine 819 DOS SOs ys pe ecerone 4 
Radiation Electronic Co 
\ir-Shield Inc 437 Div. of Comptometer Cory; 2018 
White Industrial Di sc s 1725 Rohde & Schwarz Sale Co 820 AUTOMOTIVE TEST INSTRUMENTS 
San Diego Scientific Corp 15f 
Sanborn Company 1331 
Sservo-Tek Product Co 4?1 B. & F. Instrument Inc 702 
AIRCRAFT INSTRUMENTS Statham Instruments, Inc 420 Bacharach Industrial Instr. C: 214 
raber Instrument Corp 2017 Ranarex 42 
Servo-Te Product Ce 421 
ppleby & Ireland, Ltd 301 - : 
hemiquip C¢ 1630 
Edison, T. A. Industrie 1521 ANALYZERS. GAS G STREAM 
Fenwal, Inc 232 BALANCING MACHINES 
Hathaway Instruments, Inc 224 
Haydon Company, The A. W 401 Air Conditioning Equip. Corp 1139 
Howell Instrument Inc Analvtic Systems Company 708 Decker Corporatior rhe 1710 
Formerly B & H Instr. Co.) 2115 Anemostat Corp. of America 328 
Rosemount Engineering Co 1507 3acharach Industrial Instr. Co 214 
specialties, Inc 636 jailey Meter Co 1616 ; 
frans-Sonics, In¢ I52 Barber-Colman Company BAROMETERS 
United States Gauge Division Wheelco Instruments Div 1632 
American Mach. & Metal } 623 feck on ( 314 
can Mach leta In¢ ) Beckman In trument In 1314 eee ne a a ee eT ee 214 , 
Davi Instrun ent 1508 Bristol Company, The 694 
Electro-Mech Corporation 1705 Ha Instrument Corp The 99 
Greenbrie ‘ ime ! 723 . ; 
AIRCRAFT TEST EQUIPMENT reenbries Instrument Inc a2 Uehling Instrument Co 1104 
Hallikainen Instrument 1732 , . ons 
Wallace & Tiernar Inc 1202 
Hartman & Braun A. G 1441 
Airpax Electronics, Inc 825 Hays eg eg youn . os 
Associated Testing Labs Inc 528 +e mesen wee sone : orp aaa 
‘ istrun ! 6 ‘ 
B. & F. Instruments, Inc 702 ee ae eee BATTERIES 
. . . "128 Industrial Marketing Assoc Inc 1418 
onsolidated Systems Corp 1716 ps E > 
fenwal. Inc * 1929 Industrial Nucleonics Corp 1121 
: grey eds lo CS 51! surge flattery Co 
Haydon Company, The A. W 401 Leeds & Northrup Co 1512 jurgess Battery oi¢ 
Milton Roy Company 1109 Union Carbide Consumer Products Co. 1438 
Howell Instruments, Inc M Safet A 1718 
(Formerly B & H Instr. Co.) 2115 ore ; — ig Pa peer 1518 
Marsh Instrument Co., Div ee cl 5 mer orporation pe 
: ( Gas Co 543 ee _— 
Colo. Oil & ‘ orp 1543 Serfass Corporation 1109 BATTERY CHARGERS 
Rosemount Engineering Co 1507 , ' C , 1127 
Servo-Tek Products Co 421° wy - inicon Controls, In¢ os 
Specialties, Inc 636 aters Associate 1601 Automatic Switch Co., ASCO 23 
Wallace & Tiernan Inc 1202 
ANALYZERS, PROCESS CHARACTERISTICS BEARINGS 
ALARMS 
jacharach Industrial Instr. Co 214 Industrial Instrument Corp 1446 
Barton Instrument Corp Barber-Colman Company New Departure Division 
Bristol Co., The Wheelco Instruments Dit 1632 General Motors Corp 207 
Brooks Instrument Co., Ine Beckman Instrument In 1314 PIC Design Corp 1337 
Davi Instruments Daystron Inc 1212 
Edison, T. A. Industrie Decker Corporation, The 1710 
Fenwal, Inc Greenbrier Instrument Inc 7? . 
Foxboro Co., The Halliburton Co 20: SELLOWS 
Magnetrol, Inc Hallikainen Instrument 
Mine Safety Appliance Industrial Instr. Engrg. Cory 1408 Appleby & Ireland, Ltd 101 
Panellit A Division of ISI, Inc Industrial Instrument Inc 14% Colvin Laboratorie Ine 1537 
Industrial Nucleonic Corp 1171 Flexonics Cory Sul 
Perkin-Elmer Corp 151 Calumet & Hecla. Ins 907 
rechnical Products Co PIC Design Cort 1337 
ALLOYS Instrument Divisio 298 
rechnicon Control Inc 11° 
Vater Associate 169 
r r r ‘ 1 
river Harris ( 201 eaten Snatinmiain Cintaos BORESCOPES 
driver, Wilbur B 705 Davstror Incorporated 1 
Kantha Cort 714 i ) n rpora 1 
American (¢ toscope Maker Ine 1335 
AMPLIFIERS ANEMOMETERS 
BRIDGES, ELECTRICAL 
\irpa Electronic Inc : I h Ind j Instr. ¢ 14 
Daystron Inc 1212 Davis & Son John, EPIC Ine 1441 B. & F. Instrument Ir f 
Jetroit Controls Divisio Deut Verke, Vorn Deutsche Eiectro Scientific Ind., I ‘1 
Americar Standard 1032 I hometerwerke GMBH 1441 iray Instrument Ce 716 
Dieh! Manufacturing C 1129 Gurle W.& L. E 5 Hartman & Braun A. G 1441 
Electronic Assoc., Inc 1608 Hastings-Raydist, Ir 1701 Indust Instruments (¢ 1406 
Cc C 
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CHOPPERS G CURRENT BREAKERS 








: r Airpax Electroni Ine 625 

ticht, Her n H. Ce In 2011 Bristol Co., The 624 
Decker Corporatior rhe 1710 

Stever Arnold, Ine 1348 







Judging by 


} ( ts ( 415 CIRCUITS, PRINTED 
Customline (¢ t Pane Inc 1541 
e om an getter te “ Computer Control Co Ine 803 
Borg-Warner Corp “ a0 Engineered Electronics Co 402 
0 
Foxt . or i Panellit A Division of ISI, I 614 
P-W Ir . - — Plug-In Instrument, Ine 819 
“ tie I 636 : 
Unistrut Products Co 1707 





We Keep... 


CIRCUIT TESTERS 


















rae Associated Testing Lab Inc 928 
White Industrial Di S 1725 Seryvo-Tek Products Co 42) 
Sticht, Herman H. Co., In 2011 





"the Company We Keep’’ are 
fastidious in their purchases of Cus- 
tom Control Systems. They demand 





CLEANING MACHINES G ABRASIVES 






the best, the most flexible and the — : otic age nome 

srook trument Co., Inc 1612 L & R Manufacturing C 20 
most dependable alarm systems for necias Samana. ee mo L & R Manufacturing Co. | 320 
their process control centers. Electro Scientific Ind., In 531 

Hallikaine Instrument 1732 






The Electro-Mech “UNIVERS- Hathaw Instrument Ine 294 









ALARM" annunciator has gained a Howell Instruments, In " 

good deal of attention by instrument ' ioe peed Ax . “oe oo ’ ~ 

engineers in the major industrial com- Sub., R McBee Corp 1603 — Baye a a 329 

panies. These are men who know the ns Bi Seep hcnaeanr a Moh aaae Hansen Manufacturing Co., In¢ 711 

difference, a discerning group of Morehouse Machine Co. .__ 817 “ — ae “a oe ma e.'S Bins 

specialists who understand and insist . the “0r4 be = rt - Ret — Sen wien Mfg. Co., Inc 1934 
: ; one PIC Design Corporati¢ i 






upon the most advanced and most ithe denmaaniiienl Cie “j and 3 
i ‘ : I I ‘ ‘ feseart ! | Ir 1028 
capable instrumentation available. n Electroni 






CALORIMETERS 





Analytic Syster Compan 708 















Hallikainen Instrument 1732 

CAMERAS Instrument Devel Labs Ine 
Sub., Royal-McBee Corp 1603 
rechnicon Control In¢ 1127 


ELECTRO-MECH ‘‘UNIVERSALARM"’ ANNUNCIATOR 





If you are interested in the finest of 


annunciation equipment, we suggest COMBUSTION INSTRUMENTS G CONTROLS 






CAPACITORS 




















that you join "the Company We 
Keep" and request further informa- an a Se Seep — 
: ‘ Electro Scientific Ind Inc 531 tacharach Industrial Instr. Co 214 
tion on this unusual alarm system, aatie Cieaaieeetnae Cinna 212 Bailey Meter Co 1616 
which has built-in ability to respond Hartman & Braun A. G 1441 ee _ 
. e vd > ‘ “ , . 2 eelco nstruments iv 532 
to changing plant requirements with- Rohde & Schwarz Sales Co 820 Seitel Co. The - 
out radical circuit revision. Electro-Mech Corporation 1705 
Foxboro Co., The 1130 
Electro-Mech Corp., Norwood, N. J. CHARTS G RECORD PAPER General ¢ es —™ seue 
Hagan Chemicals & Control Inc 1345 
Hays Corporation, The 1420 
Bacharach Industrial Instr. Co 214 Howell Instruments, Inc 
Barber-Colman Company (Formerly B & H Instr. Co.) 2115 
Wheelco Instrument Div 1632 Industrial Instr. Engrg. Corp 1406 
- Bristol Co rhe 624 Industrial Marketing Assoc Inc 1418 
Foxboro Co., The 1130 Kieley & Mueller, Inc 602 
Electro-Mlech Ludlow Papers, A Division of Kistler Instrument Corp 1005 
N Ludlow Corporation 923 Manning, Maxwell & Moore, In 1106 
> Minneapolis-Honeywell Reg. Co 1318 Mercoid Corporation 1238 
Nashua Corporation 713 Mine Safety Appliances 1718 
Sanborn Company 1331 Moore Products Co 1011 
Technical Sales Corp Radio Corporation of America 
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Beck 
on 
ont 

Day 

Lesli 





Ranarex 

Republic Flow Meters Co 
Research Controls, Inc 
Specialties, Inc 

West Instrument Corp 


COMMUNICATIONS 


Decker Corporation, The 
Friden, In« 
Mnemotron Corporation 


COMPUTERS, ANALOG 


Beckman Instrument 

Bristol Co The 

Electro Scientific Ind., In 

Electronic Assoc Inc 

Foxboro Co rhe 

Librascope Division 
General Precisior Inc 


Voore Product Co 


COMPUTERS, CONTROL 


juiley Meter Co 

Bendix Pacific Division 

Computer Control Co., In¢ 

Control Systems Division 
Daystrom Inc 

Daystrom, Ince 

Electronic Asso 

Foxboro Co., The 

General Electric C« 

Hagan Chemicals & Controls, Inc 

Information System Inc 

Librascope Division 

General Precision, Inc 

Radio Corporation of America 
Ind. Computer Systems Dept 
rhompson-Ramo-Wooldridge 
Product Co 


COMPUTERS, DIGITAL 


Bailey Meter Co 
Bendix Computer Division 
Bristol Co., The 
Burroughs Corporation 
Computer Control Co., Inc 
Control Systems Division 
Daystron Inc 
Daystrom, Inc 
Foxboro Co., The 
General Electric Co 
Information Systems, In 
Librascope Division 
General Precision, Inc 
Minneapolis-Honeywell Reg. Co 
Radio Corporation of America 
Ind. Computer Systems Dept 
Remington Rand Division 
Sperry Rand Corporation 
rhompson-Ramo-Wooldridge 
Products Co., The 
Victor Adding Machine Co 


COMPUTERS, SPECIAL PURPOSE 


omputer Control Co., The 
‘ontrol Syster Division 
Daystron Ine 
Electronic Assoc In¢ 
Librascope Division 

General Precision, Inc 
Radio Corporation of America 
Ind. Computer Systems Dept 
Victor Adding Machine Co 


COMPUTER TEST EQUIPMENT 


Beckman Instruments, Inc 
Computer Control Co., Inc 
‘ontrol Systems Division 
Daystrom, Inc 

Leslie Company 


1616 
413 
624 

1402 


803 


1212 
1212 
1130 
1116 

614 


1611 
1318 


PRODUCT 
APPLICATION 


HANSEN 


SY WOWWWL 


TIMING MOTORS 


Hansen SYNCHRON 
being assembled 
into ‘EC Local 


Controller unit 








A vital component of 
EAGLE SIGNAL CORPORATION 
Vehicle Supervised Traffic Control Systems 


. 


EAGLE SIGNAL CORPORATION uses Hansen SYNCHRON motors for synchronous 
power to govern signal timing operations in “EC Traffic Control Systems. Hansen 
SYNCHRON motors regulate amber and pedestrian clearing interval and all 
other intervals which remain constant regardless of cycle length and also govern 


the 4 independent traffic splits (time division for vehicular traffic) 
variable according to cycle length. The Hansen SYNCHRON, 


as well as any 


interval which is 


regulating constant intervals, operates on 60-cycle power supply the one govern 


ing variable intervals responds to variable frequency from the master control unit 


HANSEN SYNCHRON TIMING MOTORS were chosen by Eagle Signal after careful test 


ing of several makes of synchronous motors. Due to the size of some timing devices 


and control units, a small motor with good performance characteristics was needed 


to fit the space limitations. After extensive tests, Hansen SYNCHRON motors were 


(1) high-quality performance under test; (2) lower cost; (3) long-life 


specified for 
operation as an integral part of traffic control units. Since adoption, Eagle Signal has 


never experienced an assembly slowdown or stoppage due to failure on service or 


delivery of Hansen SYNCHRON Timing Motors 


SEND TODAY for informative folder containing specifications and technical data on 
all Hansen SYNCHRON motors and clock movements. 

HANSEN REPRESENTATIVES 

THE FROMM COMPANY 

5150 W Madison, Chicago, Illinois 

H. C. JOHNSON AGENCIES, INC 

Rochester, N.Y Buffalo, N.Y Syracuse, N.Y, (© 
Binghamton, N.Y Schenectady, N.Y ~) 
ELECTRIC MOTOR ENGINEERING, INC — 
los Angeles, Calif. — (WEbster 3-7591) 

Oakland, California 

WINSLOW ELECTRIC CO 

New York, N.Y Chester, Conn 

Philadelphia, Penn. — Cleveland, Ohio 


Visit HANSEN Booth No. 71! —ISA Show September 26-30 
CIRCLE NO. 75 ON PAGE 239 


HANSEN 


MANUFACTURING 
COMPANY, INC. 


PRINCETON, INDIANA 
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of 


MAYBE YOU'RE 
NOT WEIGHING 
LIONS, BUT... 


...1f you were, we rather imagine 










you'd like to do it from a remote 





location—like South ‘Tanganyika, 





let’s say. You could do it with bath- 





room scales (not recommended) or 





you could do it with a Coleman 
DIGITIZER Weighing System with 
remote indication, remote printout 







and the remotest of controls (rec- 





ommended!), For that matter, you 





could weigh a load of coal, a freight 





car or a sack of chicken feathers 





without even changing your sweat- 





shirt! 






If you really want to weigh a lion, ask 





somebody else, will ya? We're smart like 






foxes but courageous like chickens 






New York ISA Show. 


——« 
=, 


COLEMAN ELECTRONICS INC. 


Booth 1902 
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JACKS 





PLUGS 





CONNECTORS 


CONDUCTIVITY INSTRUMENTS 


SOCKETS 


606 


CONTROLLERS, ELECTRIC G ELECTRONIC 


Appleby & Ireland, Ltd 
ASCOP Division of Electro 
Mechanical Research, In 


Assembly Product Inc 
Automatic Switch Co., ASCO 
Automatic Timing & Control Ir 


Bailey Meter Co 
Barber-Colman Company 


Wheelco Instrument Di 
Bristol Co rhe 
Daystrom Inc 
Decker Corporation, The 
Detroit Controls Division 


American Standard 
Electro Products Labs., In¢ 
Electronics Division 
Moeller Instrument Co., Ir 
Fairbank Morse & Co 
Fenwal, Inc 
Fischer & Porter Co 
Fisher Governor C 
Foxboro Co rhe 
Friden, Ine 
General Controls Co 
General Electric Co 
Hagan Chemicals & Control Ir 
Hastings-Raydist, In¢ 
Haydon Company, The A. W 
Hays Corporatior rhe 
Howell Instrument Inc 
Formerly B & H Instr. Co 
Industrial Instr. Engrg. Corp 
Industrial Instrument Ine 
Industrial Marketing Assoc Inc 
Industrial Nucleoni Corp 
Magnetrol, In 
McIntosh Equipment Corp 


Norwood Product 


Detroit Controls Divisior 
Plug-In Instrument Ine 
Republic Flow Meters C« 
Robertshaw-Fulton Controls Co 


Aeronautical & Instrument Di\ 
Servo-Tek Product Co 
Electric Co The 


Swartwout Division, Crane Co 


Superior 


Taylor Instruments Co 
rrimount Instrument Division 
General Control Co 

Vapor Recovery Systems Co 

Warrick Cc Charles F 

Weksler Instruments Corp 

West Instrument Cory 

Weston Instrument Divisior 


Daystror Incorporated 


CONTROLLERS, HYDRAULIC 


Fisher Governor Co 
Kieley & Mueller, Inc 





CONTROLLERS, MECHANICAL 


Bry 


Equipn 
Div., Fisher Governor Co 

Daystron Inc 

Energy Control Co., In 

Fischer & Porter Co 

Fisher Governor C« 

Foxboro Co rhe 

Hagan Chemicals & Contre Ir 

Ha Instrument Corp., The 

Industrial Marketing Assox Inc 

Kieley & Mueller, In 

Leslie Co 

Magnetrol, In 

Mercoid Corporation 

Minneapolis-Honeywell Reg. Co 

Moore Products Co 

Republic Flow Meters Co 

Research Control Ine 

raylor Instrument Co 

United States Gauge Division 
American Mach. & Metal Ine 

Wallace & Tiernan, In¢ 

Narren Engineering Co., D 
Warren Automatic Controls Corp 

Weston Instruments Division 
Daystrom, In 


CONVERTERS, ANALOG TO DIGITAL 


Bendix-Pacific Div 


‘oleman Electron Inc 
‘onsolidated Systen Corp 
‘ontrol Systen Di 
Daystrom, Ine 


Datex Corporation 
Daystron Inc 
Dymec, Division of 
Hewlett-Packard Co 
Electro Products Lab Inc 
Gurley, W. & L. F 
Hagan Chemicals & Control Ine 
Haydon Compezny, The A. W 
Howell Instrument In¢ 
Formerly B & H Instr. Co 
Instrument Devel. Lab Inc 
Sub toyal-McBee Corp 
Librascope Division 
General Precision, In¢ 
Mnemotron Corporatior 
Non-Linear Systen Inc 
Potter Aeronautical Cory 
Rosemount Engineering Ce 
Weston Instrument Division 
Daystror Inc 


CONVERTERS, DIGITAL TO ANALOG 


Bendix-Pacific Di 
Diehl Manufacturing Co 
Haydon Company, The A. W 


Howell Instrument Ine 
Formerly B & H Instrument C 
Mnemotro Corporatior 


Potter Aeronautical Corp 


CONVERTERS, ELECTRIC 


Camile Bauer, Ltd., EPIC, In 
Daystrom, In 
Foxboro Co., The 


624 













Hathaway Instruments, Inc 
Weston Instruments Division 
Daystron Inc 


CONVERTERS, PNEUMATIC 


CONVERTERS, TAPE G CORD 


Friden In 
Minneapolis-Honeywell Reg. Co 


CONVEYOR CONTROLS 


Automatic Switch C ASCO 
Electro Products L: 

Industrial Nucleonic 

Servo-Tek Products Co 
Standard Instrument Corp 


COUNTERS, SCALERS 
THERMODOT Model TD-1 measures temperature of moving glass containers without contact 


Automatic Timing & Contro 
Automatic Controls Div 
General Controls Co 


Beckman Instruments, Inc 3 > 

Decker Corporation, The easSurin em efa ure 

Deuta Werke, Vorn Deutsche 
Tachometerwerke GMBH 

Durant Manufacturing Co 


€ . 
Dymec, Division of 
Hewlett-Packard Co 329 | ou on aC 
Electronic Tube Division 


Burrough Corp 1402 
Engineered Electronic 402 
Friden Ince 307 so ° 
General Controls Co 1020 THERMODOT radiation thermometer, Model TD-1, provides 
Indust tal Mar keting Assoc., Inc sete sensitive temperature measurement from 100° F to 8000° F with 
yr: s 7 « 906 e TT 
Northeastern Engineering. Th response time as short as 2 milliseconds. 

Sub. Atlantic Research Cory; 2426 
Standard Instrument Corp 919 Operating on the principle that an object emits thermal (infrared) radiation 
rransistor Specialtie Inc . 724 
Veeder-Root, Inc 523 


Victor Adding Machine Co 316 tures without physical contact. The broad temperature range, fast response, 


as a function of its temperature, THERMODOT determines object tempera- 


and high sensitivity of THERMODOT have led to the solution of a number 
of industrial problems. Current applications of THERMODOT includ 


CURRENT INSTRUMENTS 
Paper: Measuring paper an i dryer t mperatures for moisture control, 


Airpax Electronics, In« 
Assembly Products, Inc 
Camille Bauer, Ltd., EPIC } coating processes 

Conoflow Corporation 

Foxboro Co., The Rubber: Nondestructive testing and quality control. Detection of “hot 
Hartman & Braun A. G , : 

Hathaway Instruments. Inc spots on ures during high speed tests 

Minneapolis-Honeywell Reg. Co 


Sticht, Herman H. Co., Inc Fibers: Temperat ire gradients cooling rates for research quality control, 
West Instrument Corp ; 


Plastics: Temperature monitoring of plastic film and sheet in extrusion, 


Metals: Ti mperature measurement and control during annealing and heat 


trcating high spe i Measurement during induction, resistance heating 
DATA PROCESSING EQUIPMENT 


Aircraft and Missile: Ray id temperature variations of structures and 
Bailey Meter Co materials subjected to thermal loa ling or simulated high speed flight. 
in Instrument Inc 
sendix-Pacific Divisior 3 , , I ’ 
Bendix Computer Division 413 Complete ystems for temperature measurement and control have been de. 


i 
Borg-Warner Control signed for many industries. Pre mpt attention u ill be given to your pe tal 
Clare & Co . 
Coleman Electronics, Inc 
Computer Control Co., Inc 
Sonsolidated Systems Corp For nformation on THERMODOT, Model TD write for Bulletin F 
Control Systems Division 
Daystrom, Inc 
Customline Control Panel In 


Data-Master Corp 36 y 

Detex Camp... — VA RADIATION ELECTRONICS CoO. 

Daystron In 121: \ a : in te in dia 

Dymec, Division of \ y D IN OF COMPTOMETER ne lite ’ 
Hewlett-Packard Co _" . , e icage iilinois © Te SPring 

Electronic Assoc Inc 8 apt tea ilabiattaat CBicage 46, Mine Velephene SPring 

Friden, Inc F 


Gerber Scientific Instr. Co., The INFRARED COMPONENTS ¢ INSTRUMENTS -» 
Hagan Chemicals & Controls, Inc ‘ 


Information Systems, In CIRCLE NO. 73 ON PAGE 239 


, , 
problem by our ¢ x pert nced scientific and engineering staff. 


THERMODOT at Booth No. 2018, ISA Exhibit, Sept. 26-30 in New York City 


ie 
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Daystron In¢ 1212 


NEW DE-LINE ) BUYERS GUIDE iii, = 


Datex 





+ Daystrom Inc 1212 
annunciator has Durant Manufacturing Co 606 
Dymec, Division of 

Laborato for Electronic 432 Hewlett-Packard Ce 329 

0 Leeds & Northrup Ce 1512 Electronic Assoc Ine 1608 
Mnemotron Corporatio: 1731 Electronic Tube Divisior 

0 Monroe Calculating Mach. Ce 1339 surrough Corp 1402 

Non-Linear &§ ter In 431 Fischer & Porter ( 1534 

Radio Corporation of America F rider Inc 307 

| Ind. Computer Syster Dept 1136 Genesy 4 Div. of ISI, Inc 614 

Diego Scientific Cory 150 Minneapolis-Honeywell Reg. ¢ 1318 

rhompson-Ramo-Wooldridge Non-Linear Systems, In 431 

\ Products Ce Ihe 1300 Potter Aeronaut il Cory $04 

\ Vict Adding Mact e 16 Sterling Precision Corp 823 

exa Instrument Inc 631 


for more Veeder-Moot. Tne 2 


DELAY LINES G RELAYS 





@ precise 













we ne * : DIMENSIONAL GAGES 
ble legend 
PA-102 trouble legendas 
LOW PRESSURE Daystro Inc 1212 
MILL ROLL Se Sarees Satie dineeathias ee 1710 
West I truments D 
LUBRICATING kan 4 F< ‘ ( D 212 
OIL Barber-( ( 
W hee Ir ‘ ) 16 
i ’ ‘ ‘ 624 
! Ge ( he 9 DISPLACEMENT INSTRUMENTS 
! Ha ( 0) 
. . = = . 2 . ; ‘ 119 
‘ lcInt I ri ( 1k erie are Lt 
b ! ; . : Baldwin-l Hamilton ( 17 
i oO t ¢ | lhe 124 Labe ‘ ‘ I 1537 
' Potte al , 04 
4 bad _ « 49 Ele Produc Lat Ir 330 
i se - Fisher Governor ¢ 1218 
: . . . Ge Cc pal Ir Ihe 218 
Industr I eti 4 It 1418 
Magnetro Inc 1513 
DIFFERENTIAL PRESSURE INSTRUMENTS IcIntosh Equipment Cor ait 
Scam De-Line annunciators, your 
systems’ sentry, now offers the new \ pple & Ire i, Ltd 301 
MAGNA-PLAC nameplate which Aute tic T g & Cont I 19 DRAFTING EQUIPMENT 
provides 70%, more engraving area I ¢ Meter ¢ 1616 
The MAGNA-PLAC nameplate Baldwin-l! H I 21% IC Desig ( 1337 
vives the engineer increased space to Bart Insti ent ¢ 1135 
1 
more accurately describe condition : In = 
shai ahs rhe 62 
variations or to employ larger char B ; : ' os 
Colvin i ailigiiaes 3 37 ‘ ' 
acters for greater visibility. It is in D ; : "Ne DRIVES, VARIABLE SPEED 
terchangeable with standard Scam ee ae , 37 
nameplates and optionally available anid } , 171 Haydon Compa! The A. W 401 
I I Electro-Mech (¢ | 1705 
without extra charge Fischer & Porter Ci 1534 PIC Desig Cory 1337 
Other De-Line features include Foxboro Co., The 1130 Servo-Tek Products ¢ 421 
side or stack mounting for practical, Gems Company, Inc., The 218 WacLine, I 414 
economical system expansion; a sin- Hagan Chemicals & ¢ Ine 1345 
gle plug-in relay for both normally Hastings-Raydist, In¢ 1701 
» _. . _ . Industrial Instrument Cory 1446 
open or normally closed contacts; Indust larketing Assoc., Ir 1418 DRYERS, FILTERS, CLEANERS 
and sequence options after installa- : ‘ . 
Cistler I tr ent ¢ 1005 
tion 
VMagnetre« Inc 151 . - 4 
Yes, continuous product improve- tcInte Seuieument Cost 18 \ir-Shields, | 37 
ments such as MAGNA-PLAC, ees Meade at 1011 Conoflow Corporatic a 
flexible application, ruggedness and Robertshaw-Fulton Controls Cc = ors sepel a D 808 
I ! Pngelharc mic i 808 
reliability are what make De-Line Aeronautical & Instr. Di 1111 H =r ae : 319 
» inkl on orporatlo dle 
the engineer's annunciator. Roser int Engineering Cc 1507 Kahn & Con vy, Inc 1934 
stman, H. E. & Compar 2517 <p gp daey Heeger 1901 
Complete Monitoring Systems i 636 Kemp Mfg. Co., The C. M = 
pecialtie i ooo Leslie Co 1024 
por Industry statnal enetrument sip poo Vine Safety Appliance 1718 
Su wout ic rane ( 13D ' 176 
sei it Di : iol ey ( - White Industrial Di cc 1725 
rat Sonic ne 032 
g Wallace & Tiernan, I 1202 
Weksler I truments ¢ 710 
Yarnall-Waring cals ELECTRICAL METERS 
\irpax Electr« ‘ Inc 825 





DIGITAL DIFFERENTIAL ANALYZERS xenambin Products 3 436 
Barber-Colman Company 








INSTRUMENT CORP . : ‘ 4 Wheelco Instrument Di 1632 
. eae a Mactange — af Beckman Instruments, In¢ 1314 

, rpoe I ! or 991 

Dept. F, 1811 W. Irving Park Kd Whee Instruments Dir 1632 Borg-Warner Control ; ! = 
Chicago 13, Ili. ‘ f ster Control Ce “ae 803 amille Bauer, Ltd., EPI¢ Inc awe 

:, Daystrom, In 1212 

Representatives in Principal Cities General Electric Co 1116 
---------- Hagan Chemicals & Control I 1345 
WRITE FOR MORE INFORMATION on DIGITAL READOUTS en Sve oe Se aan 
De-Line MAGNA-PLAC. Just sign and attach ae hss . es na A 43 
coupon to company letterhead Baldwi Li Hamiltan Cors 217 Seewe." * ke sate ict re 21 
Brist ( rhe 624 Sticht, Her H. Co Inc 2011 

NAME Coleman Electronics, Inc 1731 Veeder-Root, Inc 523 
cmneiiini Computer Control Co., In¢ 803 WacLine, In 414 
Control Syste Divisio West Instrument Cory 422 
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160 ISA Journal 





Weston Instruments Division 
Daystrom, Inc 


Yokogawa Electric Works, Inc 
ELECTROMETERS < EW. a 


Milton Roy Company 


Sticht, Herman H. Co., Inc * 
a 


ENGINE TEST INSTRUMENTS 


B. & F. Instruments, Inc 702 Two-Col or 


Bacharach Industrial Instr. Co 214 
Howell Instruments, Inc “ 
(Formerly B & H Instrument Co.) 2115 Pr 
Kistler Instrument Corp 1005 @) p t i Cc a l y r oO Mm et e r 
Marsh Instrument Co., Div 
Colo. Oil & Gas Corp 1543 P 
Rosemount Engineering Co 1507 provides 
Servo-Tek Products Co 421 
Specialties, Inc 636 
Statham Development Corp 420 
"Semiak mecubee fully automatic temperature measurement, record- 


Instrument Division 228 


paar ge mye Ric eo ing and control in the ranges from 750°C to 2500 C 
and 1400 F to 4500 F. 


ENVIRONMENTAL TEST EQUIPMENT 


Air-Shields, Inc 
Associated Testing Labs., Inc 
Daystrom, Inc 
rechnical Products Co 
Instrument Division 
Weston Instruments Division 
Daystrom, Inc 
Automation Controls Div 
General Controls Co 1020 


FACSIMILE EQUIPMENT 


Hathaway Instruments, Inc 
Westrex Corporation 


FEEDERS 


Pyro-Eye is designed for in-plant and laboratory 
ee eee temperature measurement of incandescent molten 
niversa nstrumen orp 


Wallace & Tiernan Inc ; metal, glass, ceramics, billets, rods, sheets, refrac- 
tories and many other high temperature applications. 


rveneral Electric Co 


FILTERS, ELECTRICAL 
Continuous, automatic measurement and control of 
Hathaway Instruments, In« 


Technical Products Co 7 high temperatures is now possible because Pyro-Eye 
Instrument Division 228 ° efe 
provides a high degree of repeatability and accuracy. 


a a Pyro-Eye is accurate because it is relatively unaffected 
Cajon Machine Co 827 by unknown or variable emissivity. It measures tem- 


Conax Corporation 


Crawford Fitting Co 20 perature as a function of spectral characteristics . . . 


Imperial Brass Mfg. Co . , . 
Rainey Sitinns © tten Bin not as a function of total radiation. 


Parker-Hannifin Corp 
Ruska Instrument Corp a 
Strahman Valves, Inc Hee 


Instrument Development Loborotories, Inc 
Get full details ... 
See PYRO-EYE in Booth 1603 
15th Annual ISA Exhibit 
Bailey Meter Co 1616 N. Y. C. Coliseum, Sept. 26-30 


or write 


FLAME DETECTORS 


FLIGHT TEST INSTRUMENTS 


B. & F. Instruments, Inc INSTRUMENT DEVELOPMENT LABORATORIES, INC. 


Metronix, Inc J 

Sub., Assembly Products, Inc es Subsidiary of ROYAL McBEE 
Rosemount Engineering Co ; 
Specialties, Inc c 67 MECHANIC STREET, ATTLEBORO, MASS., U.S.A. 
Statham Instruments, Inc 


Trans-Sonics, Inc CIRCLE NO. 71 ON PACE 239 
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FLOW METERING G CONTROL 
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Industr Instrument ¢ 144¢ 
I t | ke \ I 141 
Kiele A lueller, It 6 
lagnet I bol 
Marsh Instrument Ce D 
( lo. Oil & € Cory 154 
TcInt Equipment ¢ r1i 
Mi ‘ H eywell Res ( Malt 
Moore jucts ¢ 101 
Protte ! itical Ce {04 
Reput Flow Meters Cc 130 
Research Contre Ine 102% 
Robert iw-Fulton Contro Ce 
\eronautical & Instrument D 1111 
Rosemount Enginee Ce 1507 
Ruska Instrument Corp 1940 
whutte & Koerting Co 
Instrument Divisior 738 
ostman, H. E. & Companys 2517 
wartwout Division—Crane Co 635 
rechnicon Contro Inc 1127 
rrimount Instrument Divisior 
General Controls Co 1020 
Walker, Crosweller & Co., Ltd 218 
Wallace & Tiernan Ine 1202 
Warren Engineering Co Dir 
Warren Automatic Controls Corp 1912 
FORCE MEASURING INSTRUMENTS 
Appleby & Ireland, Ltd An 
Associated Testing Lab Inc »2¢ 
Automatic Timing & Control Inc 19 
BR. & F. Instrument Ine 702 
Baldwin-Lima-Hamilton Corp 217 
Kistler Instrument Corp 1005 
Minneapolis-Honeywell Reg. Co 131k 
Morehouse Machine Co 817 
Neptune Meter Co 430 
stathar Instrument Inc 120 
FREQUENCY INSTRUMENTS 
\ File I i 
Electr Pp ts Lat I 331 
ene! ect ( "Tne 
Hathaw I ents, I 94 
H ( Instrument Ine 
F< ( B & H Instrument ¢ 11 
the te Engineering Inc 
it A tic Research ( 406 
Pot I \e itical ( I j 
Hrohde & AY Sale CK 2) 
I i I ducts Ce 
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rexas I iments Ine 631 
WacLing I 414 


GALVANOMETERS 
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GEAR ASSEMBLIES 
) Cr€ ( I Ooo 
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GENERATORS: PULSE, SIGNAL, FREQUENCY 
NOISE, SWEEP, DELAY, FUNCTION 
Elect I t I I 3 
Electr ‘ 160 
Ele i eD 
Bu igh ( 1402 
Hath iy Inst ent I 224 
trument ( f ‘ 016 
ard, Lt 016 
Potter \e ( 04 
Rohde h Z ri ( sr 
W re ( t 119i 
GEOPHYSICAL INSTRUMENTS 
rect cal | t ( 

Instrument D 22% 
Ie i Inst ent Inc 631 
GLASS, OPTICAL 

r W.& I I 535 
GOVERNORS 
Foster Engineering Divisior 
General Controls Co 1020 


Haydon Company, The A. W 


401 





Kieley & Mueller, Ine 602 
Warren Engineering Co., Div 

Warren Automatic Controls Corp 1912 

HARDNESS TESTERS 

rechnicon Cont I 1127 

HARDWARE, ELECTRICAL G ELECTRONIC 
ectronic D 

Moeller I t ent Co I 1206 
f pineerec Elect 1¢ ( 4c2 
Vvecale ( r of \ er 522 
Plug-In Inst ent I 81! 
r Pre ( r 82 

HARDWARE, SPECIAL 
ent Se P 79% 

> Ge ( I 1002 
' 1 ( ( / 
Morehouse Machine Cx 81 
,andu Corp 338 
PIC Desig Cor 1337 
Plug-In I ent I 81! 
Serfa ( tic 
Ste ! Pre ( I 
S } V € Inc 
Unistrut Products Co 1707 
White Industrial Di . e y 





HUMIDITY INSTRUMENTS 





eld I 437 
Bacharach I tr I ( 214 
i e ( Ce 

Vheelco Instruments D 
f t ( The 
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re Instruments Ir 
Ve f I tr ents ( 710 
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H il ~ Braur ( 1441 
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Bech inft ent I 
€ Cont ( 
Daystror Ine 
enw: Ir 
Leeds & Nortt » 
erkin-Elmer Cory; 
Radiation Electronic Cr 
Di of Comptometer Corp 2018 
rect ca Product Cr 
Instrument Divisior 22k 
Weston Instruments D ) 

D tre Ir 1212 
INSTALLATION, MAINTENANCE, TESTING 
Associated Testing Lat Ine 528 
anellit Service Corp 614 
nistrut Products Co 1707 
INSULATORS 
;ordon Co.. Claud S 520 
Mycalex Corp. of America 322 
INTEGRATORS 
Air Conditioning Equipment Co 1139 
sJarton Instrument Corp 1135 
Bristol Co., The 624 
srooks Instrument Co 1612 
Electronic Assoc Inc 1608 
Foxboro Co., The 1130 
Minneapolis-Honeywell Reg. Co 1318 
Republic Flow Meters Co 1301 
Servo-Tek Products Co 421 
INVERTERS 
{ + 4 + j + Ir 94 
KITS 
t harach Inc t I tr ( 14 

PIC De ( 1 
LABORATORY APPARATUS 

Air Shiele I $37 
A eb Ire Ltd ( 
Bachar } Inc tria Inst ( 214 
Beck in Inst ent I 1314 
Electro Products La I 30 
Electronic D ! 

loeller Instrument (¢ I 120€ 
Ha kainen I trument 





CONSIDER 
ON-LINE 
COMPUTER 
CONTROL... 


. for maximum plant efficiency 
greater product uniformity 
higher plant yield 


CONSIDER DAYSTROM FOR... 


systems analysis to assist you in determining the most 
feasible approach to solving your problems @ single 
source responsibility — from a preliminary study to in- 
Sstallation of instrumentation M a unique guarantee of 
99% operational availability Ml unsurpassed experience 
in designing, building, and installing control systems 


Nerve center of the Daystrom control SEE US AT THE ISA SHOW, Booth 1212, on the chal- 
system for the world’s first fully-auto- 


mated electric power generating station, ; , 
to go on-line in January, 1961. lenging problems of on-line control. 


aI, 
DAYSTROM, INCORPORATED 
| 


CONTROL SYSTEMS DIVISION 
LA JOLLA, CALIFORNIA 
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Buy ONE Manometer 
-s Use it for ALL FLUIDS! 


® Dynametrics U-Tube and Single Tube 


rc precision-built Manometers feature uni- 
:: versal compatability with every manom- 
4 eter fluid. No need to change wetted 


parts when fluids are changed. 


© Wetted parts of Pyrex, stainless steel, 
and non-deteriorating seals will not 
corrode in presence of water, mercury, 


TBE, hydrocarbons. 


” 


8 U-Tube models, scale heights +3” to 
+35” 
13 Single Tube models, scale heights 
6” to 100” 





Large multitube and photopanel units also 
available for maximum utility In minimum 





pac Cc. 





Write for Dynametrics “Pressure 
Measurine Instruments” Catalog. 


DYNAMETRICS 
CORPORATION | 


NORTHWEST INDUSTRIAL PARK, DEPT. 12, BURLINGTON, MASS 
CIRCLE NO. 69 ON PACE 239 


Welch TRIPLE-BEAM BALANCE 


With Stainless Steel Beam and Pan 

e Hard, Cobalite Knife Edges e Grooved Agate Bearings 
Capacity 111 grams 

p y eg oT 


(201 grams using 
auxiliary weight) 



















SENSITIVE TO 
0.01 g. or less 


Rapid Weighing 
e High Stability 





e Good Sensitivity 

e Corrosion-Resistant 
e Long Service 

e Low Cost 


4030 





e Wide Range 


Each $27.50 
Each $1.50 
Each $1.60 


e Three Scales Easily 4030 TRIPLE-BEAM BALANCE, High Form 
4031 AUXILIARY WEIGHT 


Read at Eye-Level 4030C. PLASTIC COVER for No. 4030 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 a 
1515 Sedgwick Street, ISA, Chicago 10, Illinois U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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ISA Journal 


Hastings-Raydist, Inc 
Industrial Instr. Engrg 
Industrial Instruments 
Leeds & Northrup Co 
Perkin-Elmer Corp 
Research Controls, Inc 
Rosemount Engineering Co 
Servo-Tek Products Co 
Superior Electric Co., 
Technicon Controls 
Texas Instruments Inc 
Trans-Sonics, Inc 
Waters Associates 


LAMPS, LIGHTS 


American Cystoscope Maker 


LEAK DETECTORS 


Davis Instrument 
General Electric Co 

Hastings-Raydist, Inc 
Mine Safety Appliance 
Perkin-Elmer Corp 

Wallace & Tiernan Inc 
Waters Associates 





Gurley, W. & L. E 


Corp 


Inc 


The 
Inc 
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LEVEL INSTRUMENTS 


Appleby & Ireland, Ltd 
Automatic Timing & Control 
Division 


Automation Controls 
General Controls C« 
jailey Meter Co 
Barton Instrument Cec 
Bristol Co., The 
Brooks Instrument Co 
Fischer & Porter Co 
Fisher Governor Co 
Foxboro Co., The 
Gems Co., In¢ The 
General Controls Co 
Gurley, W. & L. E 


Hagan Chemicals & Control 


Industrial Instrument Corp 
Industrial Marketing Assoc 
Industrial Nucleonics Corp 


Jerguson Gage & Valve Co 


Kieley & Mueller, Inc 
Leslie Co 


Magnetic Instruments Co., 
of America 


Sub., Pyrometer Co 
Magnetrol, Inc 


McIntosh Equipment Corp 


Moore Products Co 
Ohmart Corp., The 


) 


In¢ 


. Inc 


Inc 


Inc, 


Inc 


Robertshaw-Fulton Controls Co 


Aeronautical & Instrument 
Rosemount Engineering Co 
Sostman, H. E. & Company 


Strahman Valves 
Swartwout Division 


lexas Instruments Inc 


Trans-Sonics, Inc 


Div 


Crane Co 


Trimount Instrument Division 


General Controls Co 


Uehling Instrument Co 


Vapor Recovery Systems 


Warren Engineering Co., 


Warren Automatic Controls Corp 
F 


Warrick Co., Charles 
Yarhall-Waring 


LOAD INSTRUMENTS 


Appleby & Ireland, Ltd 


Automatic Timing & Controls, Inc 















1335 


1508 
1116 
1701 
1718 
1518 
1202 
1601 










1020 
1104 
539 


1912 


218 
1141 


301 










ae ee 





B. & F. Instruments, Inc 
Barber-Colman Company 
Wheelco Instruments Div 

General Electric Co 
Kistler Instrument Corp 
Morehouse Machine Co 
Neptune Meter Co 
Servo-Tek Products Co 


MACHINES, ENGRAVING 


New Hermes Engrav. Mach. Corp 


MACHINES, METAL WORKING 


ramer Controls Corp 
Universal Instruments Corp 


MACHINE TOOL CONTROLS 


Assembly Products, Inc 
Associated Control Equip., Inc 
Automatic Timing & Controls, Inc 
Electro Products Labs., Inc 
Friden, Inc 

Servo-Tek Products Co 


MAGNETS G CORES 


Engineered Electronics Co 


MANOMETERS 


Automation Controls Division 
General Controls Co 

Bacharach Industrial Instr. Co 
3arton Instrument Corp 

General Controls Co 

Moeller Instrument Co., Inc 
r'rans-Sonics, Ine 

Uehling Instrument Co 

Wallace & Tiernan Inc 

Hass Instrument Corp., The 


MEDICAL INSTRUMENTS 


Beckman Instruments, Inc 


MEMORY SYSTEMS 


Burroughs Corp 

Computer Control Co., Inc 

Cook Electric Co., Data-Stor Div 

Genesys—A Div. of ISI, Inc 

Haydon Company, The A. W. 

Laboratory for Electronics, Inc 
Computer Products Division 

Mnemotron Corporation 

Radio Corporation of America 
Ind. Computer Systems Dept 

Victor Adding Machine Co 


METEOROLOGICAL INSTRUMENTS 


Appleby & Ireland, Ltd 
Bendix-Pacific Div. 
Decker Corporation, The 
Wallace & Tiernan Inc 
Weksler Instruments Corp 


MICROSCOPES 


Instrument Corp. of America 
Rank Cintel Ltd 


MODULATORS 


Stevens-Arnold, Inc 


1020 

214 
1135 
1020 
1206 

532 
1104 
1202 


799 


(ae 








NEW! PRIMARY PRESSURE STANDARD 
with Cyclic Bi-directional Rotation 








Now you can calibrate 
any pressure measuring 
instrument from 0.2 psi 
absolute to 500.0 psi 
gauge with an accuracy 
of 0.015% of range! 


@ Exclusive cyclic bi-directional ® Use any reference pressure from 
rotation of cylinder minimizes zero to one atmosphere absolute 
lift’ error @ Self-contained pressure source 

@ Four pressure ranges provides pressure up to 15 psi 


Write for Technical Bulletin 


on Primary Pressure Standard. 


Pas 
/ DYNAMETRICS 
CORPORATION 


NORTHWEST INDUSTRIAL PARK, DEPT. 12, BURLINGTON, MASS. 
CIRCLE NO. 67 ON PAGE 239 
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PRECINIOM ELECTRICAL 





had 7 





+ 
your 





The new MUIRHEAD 
sete MUIRHEAD 
describes the latest 


instruments in production 

and quotes the peblication, PRECISION ELECTRICAL INSTRUMENTS 

which describe individual MUIRHEAD INSTRUMENTS INC., 

types. 441 Lexington Avenue, New York 17, N.Y., U.S.A, 

Goad ¢ f MUIRHEAD INSTRUMENTS LIMITED, 

en or your tree issue Stratford, Ontario, Canada. 

today. MUIRHEAD & CO. LIMITED, 
Beckenham, Kent, England. 
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MOISTURE INSTRUMENTS 


MONITORS 


ene I ) 
Industrial Miorketing 
Monroe Calculating 
Morehouse Machine 
Nomura Trading 
tandard Instrun 
rechnicen Control 


Victor Adding Ma 


MOTORS 


Automation Controls Divisior 
reneral Control Co 
ramer Controls Corp 
Decker Corporation, The 
Dieh! Mfg. Co 
General Controls Co 
Hansen Mfg. Co., Inc 
Haydon Company, The A. W 
Holtzer-Cabot Motor Div 
National Pneumatic Co., In¢ 
L & R Manufacturing Co 
Servo-Tek Products Co 
Superior Electric Co., The 


Westrex Corporation 


MOTOR CONTROLS 


Airpax Electronic Inc 

Assembly Product Inc 
Automatic Switch Co ASCO 
Automatic Timing & Controls, Inc 
Electro-Mech Corp 

Haydon Company, The A.W 
Servo-Tek Product 


WacLine, In 


MOUNTINGS 


MULTIPLIERS 


NAMEPLATES, DIALS, SCALES 


Electro-Mech Corp 

New Herme Engrav. Mach. Corp 
PIC Design Corp 

Sterling Precision Corp 


166 ISA. Journal 


1020 
ll 
1710 
1129 
1020 
711 
401 


802 
320 
421 
807 


1910 


NAVIGATIONAL INSTRUMENTS 


INSTRUMENTS 


NUCLEAR DETECTION G MEASURING INSTS 


OPTICAL GOODS 


erican (¢ 

mer | Quartz 

Engelhard Inc 
Beckman Instr 
Daystrom, Inc 
Eastman Kodal 
Gurley, W. & L 
Perkin-Elmer Corp 
rechnicon Control Inc 
Weston Instruments Divisior 

Daystron Inc 


ORIFICES AND COMPONENTS 


Bristol Cc 
Industrial 


OSCILLATORS 


Associated Control Equip Inc 

Dymec Division of 
Hewlett-Packard Co 

Hathaway Instruments, Inc 


Westrex Corporation 


OSCILLOGRAPHS G OSCILLOSCOPES 


‘onsolidated Electrodynamic 
Fairbank Morse & Co 
Hartman & Braun A. G 
Hathaway Instrument Inc 
Minneapolis-Honeywell Reg. Ce 
Offner Electron Inc 
Sanborn Compar 


Texas Instrun 


OVENS G FURNACES 


Associated Testing 
Kanthal 


Devel 


PANELS 


Appleby & Ireland, Ltd 
Automatic Switch Co ASCO 
Automatic Timing & Control In¢ 
Barber-Colman Company 
Wheelco Instruments Div 
Bristol Co., The 

onoflow Corporation 
‘ustomline Control Panel 
Electro-Mech Corp 
Foxboro Co., The 
Panellit A Div. of ISI, Inc 
West Instrument Corp 


1916 


PARTICLE ANALYZERS 


PARTS, MACHINED, MOLDED 


PHASE INSTRUMENTS 


PHOTOELECTRIC INSTRUMENTS 


Analytic Systems Co 
Automation Controls Divi 
General Controls Co 
‘ramer Control Corp 
Durant Manufacturing Co 
General Controls Co 
Gurley, W. & L. E 
Industrial Marketing Assoc Inc 
Instrument Devel. Lab Inc 
Sub Royal-McBee Corp 
Photomation Inc 
Standard Instrument Corp 
rechnicon Control Inc 
Water Associate 


PHOTOGRAPHIC EQUIPMENT 


Kodak Co 


PICKUPS 


Baldwin-Lima-Hamilton Cor 
Electro Products Lab Inc 
Hastings-Raydist, In¢ 
Kistler Instrument Corp 
Potter Aeronautical Corp 
Rosemount Engineering Co 
Sanborn Company 
Servo-Tek Products Co 
Statham Instruments, In 
Taber Instrument Corp 
rrans-Sonik Inc 


PIPE, HOUSE COUPLINGS 


Flextronic Corp., Sut 
Calumet & Hecla 

Hoke Inc 

Imperial Brass Mfg. Co 

Parker-Hannifin Corp 


PITOT VENTURI TUBES 


General Contro Co 


Rosemount Engineering Co 


PLASTICS 


Driver Harris Co 

New Hermes Engrav. Mach. Corp 
PIC Design Corp 

White Industria! Div., S.S 


708 


1020 
118 
606 

1020 
535 


1418 


1603 
1519 

919 
1127 
1601 


1020 


1507 





in the measurement of: Ethylene, liquid & gaseous, Propylene, liquid & gaseous, Methane, Natural Gas, 
Nitrogen, Freon, liquid & gaseous, Oxygen, Helium, Kerosene, Propane, Butane, Naphtha, Carbon 
Dioxide, liquid & gaseous 


“ARE YOU GOING TO DETERMINE VOLUME? OR WEIGHT? 


rag: 
in te 
9, 


WHICH IS THE MOST TANGIBLE?” TR 


The BS&B True Mass Flowmeter solves your meter- 
ing problem by giving you a direct, immediate, 
accurate reading in pounds. No correction factors 
are necessary for pressure, temperature, super- 
compressibility, or any other variables which affect 
conventional metering devices, And, there are no 
in-between calculations. 

The fluid flows into one end of the meter, out 
the other; in between are the sensory and regis- 
tering instruments. It’s as simple, and complex, 
as that. But the complexity, the ingenuity, the 
theory are in the meter — not in the theoretical 





assumptions you must make, the extra recordings 
you must have, the calculations you must perform 
in order to get a delayed reading of uncertain 
accuracy with a conventional metering device. 

The BS&B True Mass Flowmeter satisfies a need 
of which industry at large has been aware for 
many years—the need for an accurate, economical 
meter for the measurement of industrial liquids and 
gases, by metering weight—not volume. 





Write for Illustrated Brochure 


SEE IT AT ISA SHOW—BOOTH 1346! \ 





mass flowmeter} 





BLACK, SIVALLS & BRYSON, INC. ( ) 
ee 0 


MASS FLOWMETER SALES DEPT. sce, 5, vente 


P.O. BOX 1714 3-EH9 J 
Oklahoma City, Oklahoma 
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BUYERS GUIDE Engineered Electronics Co 402 
General Electric Co 1116 

















Hathaway Instruments, In 224 
Minneapolis-Honeywell Reg. Co 318 
TTING STR ENTS *lug-In Instrument Inc 819 
PLOTTING IN UMENTS Servo-Tek Products Co 421 
Statham Development Corp 420 
: ervice Corp 1009 Sterling Precision Corp 823 
Anemostat Corp. of Americ 328 Superior Electric Co., The 807 
f RF I trument Inc 702 
Electronic Assoc Ir 160 
-chnica roducts Co 
—— ner ‘eo = PREAMPLIFIERS 
qu ria ivi lon eal 
Gerber jentifi I ( Ihe 
Electronic Ine 62 
de Var Systen Inc bu 
- : Magnetic Instruments Co Inc 
PORTABLE INSTRUMENTS Sub.. Pyrometer Co € America 1926 
Minneapolis-Honeywell Reg. Co 131% 
Airpax Electronic Inc 825 Offner Electroni Inc 212% 
Anemostat Corp. of America 328 Plug-In Instruments, Inc Bis 
Automation Contro Divi Sanborn Company 1331 
General Controls Co 1020 San Diego Scientific ¢ | 150 
B. & F Instrument Inc 702 Statham Development Corp 42( 
Bacharach Industrial Instr. ( 214 faber Instrument Cor} 2017 
Barber-Colman Companys 
4 Wheelco Instruments Divisior 1632 
% Bristol Co., The 624 
‘ eiaiias Ceiieeaiieit tad ca 1914 PRESSURE INDICATORS G RECORDERS 
Davi Instrument 150% 
Daystror Inc 1212 Appleby & Ireland, Ltd 301 
Electro Product Lab Inc 330 Automatic Timing & Control Inc 519 
ORM ay Electronic Assoc Inc 1608 Automation Controls Divisior 
Engineered Electronic Co 402 General Controls Co 1020 
General Controls Co 1020 Bailey Meter Co 1616 
(UBELMAN seneral Electric Co 1116 Jaldwin-Lima-Hamilton Corp 217 
' Gordon & Co., Claud S 920 Barber-Colman Company) 
Gray Instrument Co 716 Wheelco Instruments Div 1632 
INC ORPORATEL ’ Hartman & Braun A. G 1441 jarton Instrument Corp 1135 
Hastings-Raydist, Ine 1701 Bristol Co The 624 
, Industrial Instrument Corp 1446 ‘olvin Laboratorie Inc 1537 
, Industrial Instr. Engrg. Corp 1406 Daystrom, In« 1212 
Industrial Instrument Inc 1406 Jecker Corporation 1710 
Metronix, Inc Detroit Controls Division 
— = Sub., Assembly Products, In¢ 436 American Standard 1032 
Mine Safety Appliance 1718 le Var Systems, Inc 337 
{ Minneapolis-Honeywell Reg. Co 1318 Edison, T. A. Industrie 1521 
i Mnemotron Corp 1731 Electro-Mech Corp 1705 
fi 4 Offner Electronic Inc 2120 Engelhard Chemical Div 808 
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PRESSURE REGULATORS 
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G | IB ELMAN Airpax Electronics, Inc 825 
Dieh!l Manufacturing Co ’ 1129 Ba 
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CHARTS INCORPORATED Electro Products Labs., Inc 330 Automation Controls Division 
100-8 E. KINNEY ST., NEWARK 5, N. J Electronics Division General Controls Co 102¢ Bri 
Moeller Instrument Co., Inc 1206 3ailey Meter Co 161¢ re 
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Black, Sivalls & Bryson, Inc 

Conoflow Corporation 

Fisher Governor Co 

Foster Engineering Division 
General Controls Co 

General Controls Co 


Hass Instrument Corp, The 
Hoke, Inc 

Kieley & Mueller, Inc 
Leslie Company 


Manning, Maxwell & Moore, Inc 
Marsh Instrument Co., Div 
Colo. Oil & Gas Corp 
Mason-Neilan 
Mercoid Corporation 
Moore Products Co 
Research Controls 
Specialties, Inc 
Wallace & Tiernan, Inc 
Warren Engineering Co., Div 
Warren Automatic Controls Corp 


Inc 


PRINTERS 


Durant Manufacturing Co 

Friden, Inc 

Northeastern Engineering, Inc 
Sub., Atlantic Research Corp 

Victor Adding Machine Co 


PROGRAM DEVICES 


Timing & Controls, Inc 
Controls Division 
Co 

Company 
Division 


Automatic 
Automation 
General Controls 
Jarber-Colman 
Wheelco Instruments 
Bristol Co The 
Cramer Controls 
Durant Manufacturing Co 
General Controls Co 
Haydon Company, The A. W 
Howell Instruments, Inc 
(Formerly B & H Instrument Co.) 
Servo-Tek Products Co 
Statham Development 


Corp 


Corp 


Victor Adding Machine Co 
PUBLICATIONS 

Automatic Control 

‘ontrol Engineering 


Britannica 
Industrial Electronic Engineering 
& Maintenance Magazine 
Instrument Publishing Co 

ISA Journal 

Sutton Publishing Co, Ine 

Publication F. D 


Encyclopedia 


Thompson 


PULSATION DAMPENERS 


hemiquip 
Industrial Instrument Corp 


Company 


United States Gauge Division 
American Mach. & Metals, Inc 
PUMPS 
Associated Control Equip., Inc 
tialliburton Co 
McIntosh Equipment Corp 
Milton Roy Company 
Ruska Instrument Corp 
Serfa Corporation 
Wallace & Tiernar Inc 
PYROMETERS 


Division 
Co 


Automation Controls 
General Controls 
Bailey Meter Co 
Barber-Colman Company 
Wheelco Instruments 
Bristol Co., The 
veneral Controls 


Div 


Co 
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1445 
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1607 
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1543 
1412 
1238 
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1202 


1912 


606 
307 


2426 
316 


519 


1020 


1632 
624 
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606 
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401 
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421 
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316 


1630 
1446 
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1916 
2031 

218 
1109 
1940 
1109 
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1616 
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liability in all types of control jobs 


3-mode controller is designed for use wher 


Conservatively designed for maximum re 





reliability 


INPUT 
@ AC millivolts or DC millivolts (depending on model) 
© Completely isolated from instrument ground (floating 
@ Impedance: Approximately 25K 
OUTPUT 
@ Optional Outputs 
1) 15v DC @ 10 ma (Respect to ground) 
2) +10v DC @ 15 ma (Respect to ground) 
(3) +10v DC @ 15 ma (Respect to ground) 
@ Voltage or Current Output Available 
FUNCTIONS 
@ Proportional (Gain): 5% to 300% 
@ Rote (Differentiat on) 0.005 to 1 minute or 0.01 to 2 minute 
@ Reset (integrator 1 to 30 or | to 300 repeats per minute 
@ Rar yes other than those listed above con be obtained or 
@ Manvol or Ratio Control is available on standard models 
@ All functions be switched in or out of the rcuit as req 
FEATURES 
@ Modular plug-in Constructior 
@ All primary circuits of pl Jg-in subassembly design 
@ Transistorized C try throughout 
i Tect cks and semi-permanent adjustment oncealed but 
@ No dead zone (Al! electr ‘ ting high freque y ve 
SIZE AND MOUNTING 
oe verall Size: 3 13/37 W)x 7% H) x 18% ) inc tir 
@ Mounting: Acces yr ting f es permit yle 


speed of response 


control 


electro 


The Plug-In Instruments all transistorized 


accuracy 


systems 


For DC & AC Control 
System Applications 


All 


Transistorized 


3-Mode 
Controller 


~~ 


Vi 


space and other factors point to electronic 


It is ideally suited for all types of 
hydraulic and electro-pneumatic 


It is also suitable for driving de 


vices such as magnetic amplifiers and sat 


urable reactors 


4 BASIC MODELS—OUTLINE SPECIFICATIONS 


and ponels 


All controller models will be available for prompt delivery by October 1, 1960. 


Be sure to visit Plug-In Instruments at the I. S. A. Show 


PLUG-IN 


1416 


INSTRUMENTS, 





»€ } le 

yred 

‘ bie tr n the ‘ 

t e or y 

face plate d handle 

tiple ting j y k 


Booth 819. 


INC 


Lebanon Road 


Nashville, Tennessee 
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RUBICON INSTRUMENTS Quality you can see, feel . . . and profit by 


‘ 


Few words are more overworked than “quality.” 
Nevertheless, no word serves better to character- 
ize Rubicon instruments. The obvious, measurable 
ingredients of their quality are precision, admira- 
ble workmanship and rugged durability. But there 
are other ingredients that are not quite so tangible. 


There is an uncommon pride of craftsmanship in 
their making, for example, and a long tradition of 
engineering excellence in their design. There is 
perfection that you can sense in these instruments, 
even before you put them to werk. It is perfection 


reflected in tiny details—the flawless finish on a 
screw head, the sure, decisive feel of a dial’s turn. 


Most important, Rubicon quality proves itself in 
the accuracy and faithful service these fine, high- 
precision instruments will deliver day after day, 


year after year, however you apply them 


The complete line of Rubicon potentiometers, gal- 
vanometers, Wheatstone bridges and other instru- 
ments is available through any of the Honeywell 
branch offices throughout the nation. 














SN Oe 
D. C. SPOTLIGHT GALVANOMETERS — highly 


stable. sturdy. sensitive—ideal for null and de 
flection measurements in most laboratory and 


elaeleleienale) imme act-30lale mele) Slater: hale lar 





LABORATORY POTENTIOMETERS—for genera! 
DC standards work, meter and thermocouple 
calibration precise thermocouple measure 
ments. calibration of resistance networks and 


other high-accuracy potential measurements 





DIRECT READING RATIO SETS —for high pre 


cision Comparison of resistors with other resis 


tors bf the same nominal value 


NEW 
IMPROVED 
DESIGN 


The look is new, 


the precision is traditional 


Rubicon instruments with their sturdy 
walnut or oak cases and black bakelite 
panels have long been a familiar sight in 
laboratories everywhere. Now the tradi- 
tional precision associated with that look 
is embodied in clean, new contemporary 
design. Potentiometers and ratio sets now 
are housed in handsome vinyl coated alu- 
minum cases that can be supplied for 
either table top use or relay rack mounting. 
And complete electrostatic shielding adds 
a functional improvement. Spotlight gal- 
vanometers are now encased in extruded 
aluminum housings with attractive molded 
plastic hoods. The new designs harmonize 
well with the smart styling of other mod- 
ern instruments, while retaining the well- 
known reliability of Rubicon products. 


MINNEAPOLIS-HONEYWELL 


Rubicon Instruments, Ridge Avenue 
at 35th Street, Philadelphia 32, Pa. 


Honeywell 


Since 1665 
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SIMULATORS 


SOUND INSTRUMENTS 


Mine Safety Appliance 
Products Co 


Division 


rechnical 


Instrument 


SPECIFIC GRAVITY INSTRUMENTS 


Appleby & Ireland, Ltd 


Bristol Cc The 
Brooks instrument Co., Inc 
Fisher Governor Co 


Industrial Nucleonics Corp 
Kieley & Mueller, Inc 
Ihnmart Corp The 
Potter Aeronautical Corp 
Ranarex 

& Koerting Co 
Division 


Schutte 
Instrument 


SPECTRUM ANALYZERS 


The 
Control Inc 
Products Co 
Division 


Decker 
rechnicon 
rechnical 

Instrument 


Corporation 


SPEED INSTRUMENTS 


Airpax Electronic Inc 
sarber-Colman Company 
Wheelco Instruments Div 

Bristo! Co The 

Daystron Inc 

Deuta Werke, Vorm. Deutsche 
Tachometerwerke GMBH 


1718 


228 


301 
624 
1612 
1218 
1121 
602 
924 
304 
542 


1710 


1127 


to 
ts 


1632 
624 


212 


1441 


Durant Manufacturing Co 606 
Electro Products Lab Inc 330 
General Electric Co 1116 
Howell Instruments, Inc 

(Formerly B & H Instrument Co.) 2115 
Jerguson Gage & Valve Co 323 
Kahn & Company, In 1934 
Servo-Tek Products Co 421 
Sticht, Herman H. Co., In¢ 2011 


PIC Design Corp 


WacLine In 414 
Weston Instruments Division 
Daystron Inc 1212 
SPRINGS 
PIC Desig Cory 1337 
STANDARDS 
Electro Scientific Ind Inc 531 
Hass Instrument Corp., The 722 
Kin Tel 2001 
Northeastern Engineering, Inc 
Sub., Atlantic Research Corp 2426 
Rohde & Schwarz Sales Co 820 
STATIC SWITCHING 
Gray Instrument Co 716 
San Diego Scientific Corp 1503 
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STORAGE SYSTEMS 


Burrough Corp 
Haydon Company, The A. W 
Mnemotron Corporatior 


STRAIN GAGE EQUIPMENT 


STROBOSCOPES 


Deuta Werke, Vorm. Deutsche 
Tachometerwerke GMBH 
Sticht, Herman H. Co., Inc 


SWITCHES, ELECTRIC 


Allied Control Co Inc 

Automatic Electric Co 

Automatic Switch Co 

Automation Controls Divisior 
Genera! Controls Co 

Clare & Co., C. P 

Detroit Controls Divisior 
American Standard 

Engineered Electronic Co 


Gems Company, Inc The 
General Controls Co 

Gordos Corp 

Haydon Company, The A. W 
Instrument Devel. Lab Inc 


Sub., Royal-McBee Corp 
Magnetrol, In¢ 
McIntosh Equipment 
Mercoid Corporation 
Norwood Product 
Detroit Controls Divisior 
Rochester Mfg. Co Inc 
Vapor Recovery Systen Ce 
Warrick Co., Charles F 


Corp 


SWITCHES, PRESSURE 


Control Equip., I 
Automatic Switch Co 
Automation Controls Divisior 
Controls Co 

Corp 


Associated 


General 
Barton Instrument 
Bristol Co The 
Colvin Laboratories, Inc 
Detroit Controls Divisior 

American Standard 
Flextronics Sub. of 

Calumet & Hecla, Inc 
Gen Co Inc The 
General Controls Cx« 
Industrial Ir 
McIntosh Equipment 
Mercoid Corporatior 
Mycalex Corp. of America 
Product 
Contro Divisior 
Rochester Mfg. Co Inc 
Rosemount Engineering Co 
Sostman, H. E. & Company 
Specialtie Inc 
United State 

An ericatr 


Corp 


trument Cory 
Cort 


Norwood 


Detroit 


Gauge Divisior 
Mach. & Metal Inc 


SYNCHROS 


3endix-Pacific Divisior 
Sterling Precision Corp 
United States Gauge Division 


American Mach. & Metals, Inc 


1441 
2011 





1020 
1626 


1032 
402 
218 

1020 

124 
401 


1603 
1513 
218 


1238 
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DIGITAL TEMPERATURE 


INDICATOR FOR 
THERMOCOUPLES 


Direct numerical readout in degrees with 


null-balance servo type instruments. 


PM model DCI-2 indicators feature ex- 
ceptional freedom from line voltage 
variations, servo amplifier gain 
changes and ambient temperature 
fluctuations. Also, they exhibit close 
follow-up of signals being measured. 
These features permit highly accurate 
measurements in laboratory, produc- 
tion and process applications 

With an internal tapped slidewire, 
the indicators are linearized to com- 
pensate for non-linear thermocouple 
signals. Linear readout is direct... in 
decimal units. Thus, these instruments 
adapt easily to automatic recording of 
data with an encoded digital or analog 
output provided on special order 

Modular construction and printed 
circuits standardize characteristics and 
simplify servicing. These instruments 
have been designed with reliability 
as a foremost require- 
ment. Use aon cael 41,375.00 
complete confidence. F.O.B. DETROIT 


FEATURES 
@ Instrument accuracy, *0.15% full scale 
@ Reads all standard thermocouples 
@ Tapped slidewire for linear readout 
@ Digital readout 
@ One or two control switch points available 
@ Automatic cold junction compensation 
@ Available in panel, rack or bench mounting 
APPLICATIONS 
@ Production @ Processing 
@® Laboratory @ Wherever accurate 
@ Manufacturing temperature meas- 
@ Research urements are needed 


Also Available: 
DIGITAL TEMPERATURE INDICATORS 
FOR RESISTANCE THERMOMETERS 


PM produces instruments to measure 
LOAD « THRUST « TORQUE « FLOW 
WEIGHT « TEMPERATURE « DISPLACEMENT 
VOLTAGE « PRESSURE with the highest 
accuracy attainable in industrial and lab- 
oratory applications. 


PERFORMANCE 
MEASUREMENTS 
COMPANY 
15120 Third Ave. 
Detroit 3, Mich. 
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TEMPERATURE SENSITIVE MATERIALS 
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TERMINAL BLOCK G STRIPS 


Buchanan Electrical Prod. Corp 
Gordon Co., Claud S 

PIC Design Corp 

Sterling Precision Corp 


TESTING EQUIPMENT 


Airpax Electronic Inc 
Associated Control Equip., Inc 
Associated Testing Labs., Inc 
Automatic Timing & Controls Co 
Bacharach Industrial Instr. Co 
Brooks Instrument Co., Inc 
Dymec Div of Hewlett-Packard 
Electro Products Labs Inc 
Electro Scientific Ind., Inc 
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Halliburton Co 
Hathaway Instruments, Inc 
Howell Instruments, Inc 


(Formerly B & H Instrument Co.) 


Instron Engineering Corp 
Instrument Corp. of America 
Marsh Instrument Co., Div 

Colo. Oil & Gas Corp 
Metronix, Inc 

Sub., Assembly Products, Inc 
Milton Roy Company 
Morehouse Machine Co 
Nomura Trading Co., Ltd 
Rank Cintel Ltd 
Ruska Instrument Corp 
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Statham Development Corp 
Sticht, Herman H. Co., Inc 
Superior Electric Co., The 
Technical Products Co 

Instrument Division 


TEMPERATURE CONTROLLERS 
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THERMOMETERS G TEMPERATURE INDICATORS 
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Daystron Inc 
tdison, T. A. Industries 
Electric Autolite Co., The 
Fischer & Porter Co 
Industrial Marketing Assoc Inc 
Kahn & Company, Inc 
Manning, Maxwell & Moore, In« 
Marsh Instrument Co., Div 
Colo. Oil & Gas Corp 
Moeller Instrument Co., Inc 
Moore Products Co 
Nomura Trading Co., Ltd 
Palmer Thermometer Inc 
Radiation Electronics Co 
Div. of Comptometer Corp 
Rochester Mfg. Co., Inc 
Trans-Sonics, Inc 
United States Gauge Division 
American Mach. & Metals, Inc 
Warren Engineering Co., Div 


Warren Automatic Controls Corp 


Weksler Instruments Corp 
Vest Instrument Corp 

Weston Instruments Division 
Daystrom, Inc 
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1632 
624 
114 
1212 
1521 
701 
1534 
1418 
1934 
1106 


1543 
1206 
1011 
1918 
104( 


2018 


1517 


THERMOSTATS G TEMPERATURE REGULATORS 


Automation Controls Div 
General Controls Co 
3arber-Colman Company 
Wheelco Instrument Di 

Fenwal, Inc 

General Controls Co 

Gordon Company, Claud S$ 

Leslie Co 

Mercoid Corporation 
Warren Engineering Co., Div 


Warren Automatic Controls Corp 


West Instrument Corp 


THERMOWELLS 


Rarber-Colman Company 
Wheelco Instruments Div 

Bristol Co., The 

Conax Corporation 

Fenwal, Inc 

Industrial Instrument Corp 

Palmer Thermometers, Inc 

Rochester Mfg. Co., Inc 

Weksler Instruments Corp 

West Instrument Corp 


1632 
624 
536 

1232 

1446 

1040 

1517 
710 
422 
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139 


335 








108 
14 
12 
18 
126 
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THICKNESS GAGES 


Automatic Timing & Controls 

Daystrom, Inc 

Decker Corporation, The 

Industrial Nucleonics Corp 

Ohmart Corp., The 

Sostman, H. E. & Company 

Weston Instruments Division 
Daystrom, Ine 


TIMING DEVICES 


ociated Control Equip., In« 

Automatic Timing & Controls, Inc 
Automation Controls Division 

General Controls Co 
Bacharach Industrial Instr. Co 
Bristol Co., The 
Cramer Controls Corp 
Electro Products Lab 
Fairbanks, Morse & Co 
General Controls Co 
Haydon Company, The A. W 
Herman Wetzer KG 
Landis & Gyr, Inc 
Lux Clock Mfg. Co., Inc 1930 
Servo-Tek Products Co 421 
Standard Instrument Corp 919 
Transistor Specialties, Inc - 724 
Weksler Instruments Corp 710 


TOOLS 


Bacharach Industrial Instr. Co 
Imperial Brass Mfg. Co 

PIC Design Corp 

Universal Instrument Corp 


TORQUE INSTRUMENTS 


Assembly Products, Inc 
Automatic Timing & Controls, Inc 
B. & F. Instruments, Inc 
Baldwin-Lima-Hamilton Corp 
Black, Sivalls & Bryson, Inc 
3rookfield Engineering Labs., 


TOTALIZERS 


Cramer Controls Corp 

Hagan Chemicals & Controls, 

Haydon Company, The A. W 

Landis & Gyr, Inc 

Monroe Calculating Mach. Co 

Northeastern Engineering, Inc 
Sub., Atlantic Research Corp 

Servo-Tek Products Co 

Standard Instrument Corp 

Swartwout Division Crane Co 


TRAINING AIDS 


Superior Electric Co., The 


TRANSDUCERS 


Annin Company 

Appleby & Ireland, Ltd 

Automatic Timing & Controls 

B. & F. Instruments, Inc 
3aldwin-Lima-Hamilton Corp 
sorg-Warner Controls 

Bourns, Inc 

Bristol Co., The 

Coivin Laboratories, Inc 

Consolidated Electrodynamics 

Datex Corporation 

Daystrom, Inc 

Decker Corporation, The 

Electro Products Labs., Inc 

Fisher Governor Co 

Flexonics Corp., Sub. of 
Calumet & Hecla, Inc 


Mode! GS 


+ 0.1 degree... no load to full load. 
Constant angular rotation is as- 
sured with Models GS and MS 
Synchronous motors. There’s no 
“cogging” action to disturb pre- 
cise synchronization. 60-pole rotor 
which reduces shaft speed without 
gearing helps provide an accuracy 
within 0.1 degree of angle under 
all load conditions. 


Model GS. Incorporating an in- 
tegral induction-start motor, the 
phonic-wheel-type GS can be oper- 
ated from a vacuum tube amplifier 
on frequencies from 60 to 3600 
cps. It may be operated single 
phase in the plate circuit of a 
single-ended amplifier or as a two- 
phase motor when driven by push- 
pull amplification. Motor current 


re) 
o/ A DIVISION OF LITTON INDUSTRIES [FB 


540 West 58th St., New York 19, N. Y., 1523 L St, N.W Washington 5, D. C 
CIRCLE NO. 61 ON PAGE 239 


\ west 


— | 


Model MS 


is app. 75 milliamperes per phase, 
output up to 1/100 hp. 


Model MS. Offering big power for 
its small size, the MS is a phonic- 
wheel-type motor capable of oper- 
ating on signal frequencies from 
150 to 4000 cps. Power and start- 
ing characteristics on frequencies 
as low as 150 cps are excellent. It 
measures but 4”x1%”, yet torque 
at 1800 rpm is as high as 6 inch 
ounces per phase. 


Investigate the superior perform- 
ance characteristics these ad- 
vanced synchronous motors offer. 
They are a product of one of the 
world’s leaders in the development 
and manufacture of facsimile and 
radio communications equipment. 


Westrex Corporation 
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TRANSFORMERS, DIFFERENTIAL 
ippleby & Ireland, Ltd 
Auto itic TJ ing & Control Inc 
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il P meter Co. of America 
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TRANSFORMERS, VOLTAGE 
\ Electror I 
\ el & Ireland, Ltd 
Elect cientifi Ine Inc 


TRANSISTORS 


Instrument A, ter Div 
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TRANSMITTERS, FLOW 


Air Conditioning Equipment Co 
Appleby & Ireland, Ltd 
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Control Inc 


Company 
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Barton Instrument Corp 
Bristol Co Ihe 

Brook Instrument Co Inc 
de Var Systen Inc 
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Foxboro Co 
Hagan Chemicals & 
Hastings-Raydist, Inc 
Hay Corporation, The 


Porter Co 
The 
Control Inc 


Industrial Instrument Corp 
Industrial Marketing Assoc Inc 
Kieley & Mueller, Inc 
Moore Product Co 
Potter Aeronautical 
Robertshaw-Fulton Controls Co 
Aeronautical & Instrument Dir 
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Koerting Co 
Division 
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Bailey Meter Co 
Barber-Colman Companys 

Wheelco Instruments Div 
Bristol Co., The 
Edison, T. A. Industrie 
Fischer & Porter Co 
Foxboro Co., The 
Hagan Chemical & Control Inc 


Industrial Marketing Assoc Ince 
Leslie Co 
Magnetic In 
Sub., Pyr 
Maxwell & 
Moore Products Co 
Robertshaw-Fulton Controls Co 
Aeronautical & Instrument Div 
Rosemount Engineering Co 
Swartwout Division Crane Co 
United States Gauge Division 
American Mach. & Metals, Inc 
Vapor Recovery Systems Co 
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ometer Co. of America 


Manning Moore, Ine 


TRAPS, STEAM 


Yarnall-Waring 


TUBES, ELECTRONIC 


Electronic Tube Division 


surrough Corp 


TUBING, METAL 


Crescent Insulated Wire & Cable 
Flexonit Corp., Sub of 

Calumet & Hecla, Inc 
Tube 


Superior Company 


TUBING, PLASTIC 


ulated Wire & Cable 


Mfg. Co 


Cre cent In 
Imperial Bra 

Panduit Corp 

Parker Fittings & Hose Div 
Parker-Hannifin Corp 
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L & R Manufacturing C<¢ 
New Hermes Engraving Mact Corp 
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VALVE OPERATORS 


Annin Company 

Automatic Switch Co ASCO 

Automatic Timing & Control Inc 
3arber-Colman 
Wheelco Instruments Div 

Sivalls & Bryson, Inc 

Corporation 


Company 


Black 
Conoflow 
Continental Equipment Co 


Div Fisher Governor C« 


Dahl, Geo. W. Co Inc 
DeZurik Corp 

Electro-Mech Corporation 
Fisher Governor Co 

Foster Engineering Division 


General Controls Co 
Controls Co 
& Controls, Ine 


General 

Hagan Chemical 

Hammel-Dahl Div 
General Controls Co 

Hydromati« Inc 

Jamesbury Corp 

Kieley & Mueller, Inc 

Lawler Automatic Control Inc 
Mason-Neilan 

Republic Flow Meters Co 

Research Controls, Inc 

Robertshaw-Fulton Controls Co 
Aeronautical & Instrument Div 

Skinner Electric Valve Div 

Instrument Inc 

Valcor Engineering Corp 

Warren Engineering Co., Div 
Warren Automatic Control 


Texa 


Corp 


VALVE POSITIONERS 
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Bristol Co The 
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| MINIATURE DIAPHRAGM 
PHOTOVOLT MOTOR VALVES 















































LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 
MULTIPLIER-PHOTOMETER 
4 
D7 For the exact measurements of extremely low light 
45 | values down to 1/10,000 microlumen for absorp 
y2 / tion and flame photometry. Colorimetry through 
20 | microscopes. Scintillation measurements on crystals 
“| | Fluorescence trace analysis. Monochromatic color 
5 I densitometry. Measuring high densities on micro 
, ' areas. Light measurements through telescopes 
i 
43 
t | = 
09 | MOD. 520-M 
17 , ’ 
32 . ——_ 
04 
44 
02 
10 
13 
19 
Write for Bulletin +360 to 
32 
46 PHOTOVOLT Corporation 
; 95 Madison Avenue New York 16, N. Y 
18 
a CIRCLE NO. 60 ON PAGE 239 
105 
18 
= Le¢dd SINGLE & DOUBLE 
120 
= MIRROR-MONOCHROMATORS = MATERIALS OF CONSTRUCTION 
- l BODY: Steel, 304 S/S, 316 S/S, Bronze, Monel, Hastelloy 
302 “__&. = 4 B or C OR ANY MACHINEABLE MATERIAL 
308 i 
302 r \-¥ ee PACKING: Teflon, Braided or Molded 
129 i, 
112 f- . . Kaye se } TRIM: 300 SER. Stainless Steel, Monel, Hastelloy B or C 
01 4 4 at = . 
oe a = fi 7 \¥ oe : TOPWORKS: Cast aluminum with neoprene diaphragm 
st . a 4 INNER VALVES 
719 5 = — ama | 
— mae Quick opening — any size, Linear — all sizes 
Equal percentage — Cv 0.05 and larger 
912 
CONNECTIONS 
Screwed NPT %4” and %”, FLANGED, WELDED, ETC 
Cv VALUES 
ne SIZE Cv's AVAILABLE 
616 y,” 3.0 DOWN TO 0.05 
oa “,"" 0.32 DOWN TO 0.0001 
445 
18 
ao With exchangeable prisms for the visible, RESEARCH CONTROLS 
602 Titigehalel(-SMnlaligelacteMiacluiMeAeemiuliiiiiliacesl melee 
412 
011 20 microns INCORPORATED 
301 Write for Bulletin 2980 te 
028 : ‘ P. O. BOX 5035 TULSA, OKLAHOMA 
PHOTOVOLT Corporation SEE OUR EXHIBIT, BOOTH NO. 1028, ISA NEW YORK SHOW 
517 | 95 Madison Avenue New York 16, N. Y. j SEPTEMBER 26-30 
623 CIRCLE NO. 59 ON PAGE 239 CIRCLE NO. 58 ON PAGE 239 
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Skinner Electric Valve Div 
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Warren Automatic 


VALVES, HYDRAULIC 


Annin Company 
Bendix-Pacific Division 
Dahl, Geo. W. Co., Inc 
DeZurik Corp 
Foster Engineering Div 
General Controls Co 
General Controls Co 
General Kinetics Corp 
Hammel-Dahl Division 
General Controls Co 
Hoke, Inc 
Hydromatic Inc 
Imperial Bra Mfg. Co 
Jamesbury Corp 
Kieley & Mueller, Inc 
Leslie Co 
Nuclear Products Co 
Skinner Electric Valve Div 
Uniflow Valve Corp 
Valcor Engineering Corp 
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Annin Company 

Automatic Timing & Controls, Inc 

Bacharach Industrial Instr. Co 

Conoflow Corporation 

Continental Equipment Co., Div 
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DeZurik Corp 
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General Controls Co 

General Controls Co 
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VALVES, MINIATURE 
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Automation Controls Liv 
General Controls Ce 
Dahl, Geo. W. Co., Inc 
Fisner Governor Co 
General Controls Co 
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General Contro es 
Hoke Inc 
Hydromati« Ir 
Kieley & Mueller, Ir 
Nuclear Products Cc 
Research Contro Ine 
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Associated Control Equip., Inc 

Automatic Switch Co ASCO 
jailey Meter Co 

Black, Sivalls & Bryson, Inc 

Bristol Co., The 

Conoflow Corporation 

Continental Equipment Co., Div 
Fisher Governor Co 

Dahl, Geo. W. Co., Inc 

DeZurick Corp 

Fisher Governor Co 

Foster Engineering Division 
General Controls Co 

Foxboro Co., The 

General Controls Co 

General Kinetics Corp 

Hammel!-Dahl Division 
General Controls Co 

Hoke, Inc 

Hydromatics, Inc 

Imperial Brass Mfg. Co 
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Kieley & Mueller, Inc 

Leslie Co 

Mason-Neilan 

Minneapolis-Honeywell Reg. Co 

Nuclear Products Co 

Republic Flow Meters Co 

Research Controls, Inc 

Skinner Electric Valve Div 

Uniflow Valve Corp 

Valcor Engineering Corp 

Warren Engineering Co., Div 


Warren Automatic Controls Corp 


VALVES, RELIEF 


Automatic Switch Co ASCO 

Conax Corporation 

Conoflow Corporation 

Farris Engineering Corp 

Foster Engineering Division 
General Controls Co 

Hammel-Dahl Division 
General Controls Co 

Hoke, Inc 

Leslie Co 

Manning, Maxwell & Moore, Inc 

Milton Roy Company 

Moore Products Co 

Warren Engineering Co., Div 
Warren Automatic 


VALVES, SOLENOID 


Allied Control Co., Inc 
Automatic Switch Co ASCO 
Automation Controls Division 
General Controls Co 
Barber-Colman Company 
Wheelco Instruments Div 
Detroit Controls Div 
American-Standard 


Control Corp 


Controls Corp 


191¢ 
29 

102¢ 
102 

1218 


102¢ 


102¢ 
1607 
1602 
602 
1007 
102¢ 
71! 
1442 


B01 


1912 


613 
1916 
323 
1616 
1346 
624 
1445 


1218 
102 
202 


1218 


1020 
1130 
1020 

337 


102¢ 
1607 
1602 
524 
308 
602 
1024 
1412 
1318 
1007 
1301 
1028 
719 
1442 
801 


1912 


102¢ 


1020 
1607 
1024 
110¢€ 
110% 
1011 


1912 































General Kinetics Corp 337 Beckman Instruments, Inc 1314 Wallace & Tiernan, In 1202 
Hammel-Dahl Division Dymec, Div. of Hewlett-Packard Co. 329 
General Controls Co 1020 General Electric Co 1116 
€ Hoke, Inc 1607 Gray Instrument Co 716 WIND TUNNEL INSTRUMENTS 
3 Marsh Instrument Co., Div Hartman & Braun A. G 1441 
Colo. Oil & Gas Corp 1543 Howell Instruments, Inc Bristol Co rhe 624 
( Norwood Products (Formerly B & H Instrument Co.) 2115 Datex Corp 723 
" Detroit Controls Division 1032 Kin Tel 2001 Decker Corporation, The 1710 
Skinner Electric Valve Div 719 Metronix, In« Hastings-Raydist, Inc 1701 
Valcor Engineering Corp 801 Sub., Assembly Product Ir 436 Kistler Instrument Corp 1005 
( Non-Linear Systems, In¢ 431 Rosemount Engineering Co 1507 
Servo-Tek Products Co 421 Texas Instrument Ine 631 
( VIBRATION INSTRUMENTS Superior Electric Co., The 807 lrans-Sonic Inc 532 
7 Texas Instrument Inc 631 
2 ° , = aon WacLine Inc 414 
v4 N ociated Testing sabs Inc 528 West Instrument Corp 429 WIRE 
. Decker Corporation, The 1710 Westronics. Inc 2 
. Electro Products Labs, Inc 330 : 
S General Electric Co 1116 Driver Harris C 201 
: Kistler Instrument Corp 1005 WATER ANALYSIS INSTRUMENTS Driver, Wilbur B 705 
é Lowell Industries, Inc 226 Gordon Company, Claud S 520 
l Nomura Trading Co., Ltd 1918 i a Kanthal Corp 714 
‘ Robertshaw-Fulton Controls Co Hays Corporation, The 141i Neptune Meter Co 734 
< Aeronautical & Instrument Div 1111 sae ny somes In ton 
Statham Instruments, Inc 420 SEENON HOY Vompany Cs . 
Sticht, Herman H. Co., Inc 2011 rechnicon Controls am ol a Se 
Technical Products Co Wallace & Tiernan, Inc 1202 
Instrument Division 228 Waters Associates 1601 Daystrom, In 1212 
Tokyo Shibaura Elect. Co., Ltd 1918 Weston Instruments Division 
stron 1212 
, WATTMETERS Daystror Inc 1 
° VISCOSITY INSTRUMENTS 
. Assembly Products, Inc 436 X-Y RECORDERS G READERS 
6 3rookfield Engineering Labs., Inc 1914 General Electric Co 1116 
Hallikainen Instruments 1732 Hartman & Braun A.G — Aero Service Corp 1009 
5 Nomura Trading Co., Ltd 1918 Offner Electronics, Inc 2120 Automatic Timing & Control Inc 519 
Norcross Corp 1730 Bristol Co., The 624 
8 Tokyo Shibaura Elect. Co., Ltd 1918 Friden, Ince 307 
2 WEIGHING SCALES G INSTRUMENTS Librascope Division 
: VOLTAGE INSTRUMENTS a Sa oe a 
B Baldwin-Lima-Hamilton Corp 217 Sanborn Company 1331 
Coleman Electronics, Inc 1731 
U Assembly Products, Inc 436 Energy Controi Co., In« 1418 ZENER DIODE REFERENCE 
0 3aldwin-Lima-Hamilton Corp 217 Gurley, W. & L. E 535 
y Barber-Colman Company Morehouse Machine Co 817 
7 Wheelco Instrument Div 1632 Sostman, H. E. & Company 2517 Hagan Chemicals & Controls, Int 1345 
( 
7 
; COMPRESSED AIR DRYERS 
: im For the 
3 Stop Freezing of Air Lines Inside and 
© . . > 
Outside Entire Plant — Extract Mois- [yy eierereers 
’ *. . | 
| 
ture and Foreign Particles — Protect | GisaiiiteSaXNa ce 
) . 4 . ‘ TAN § 7 at \ 
Pneumatic Equipment against Corrosion CAPACITANCE 
l 
DIELECTRIC 
and operate for | 
CONSTANT 
LESS THAN 1-CENT PER 16,000 CU. FI 
7 ° ° 
HARTMANN & BRAUN 
High & Low 
Voltage 4 
ae ' 
3 ~ 
| SCHERING [iiaie 
y : wh he 
VAN-AIR DRYERS require NO regen- BRIDGE ~~ 
. h e ¢ . SE. 
eration, heat, power, injection or 
° ° ° . . 
) volume loss — operate automatically in conjunction with BRN 
7 . . . 
—_— e 
deliver air dry, clean, sterile, 5 .ycuaoue Seite 
. . . 7 
non-toxic. Built in sizes to treat.  ¢ Coacicx ac Potentionometer 
Ratio Meter 
any volume of compressor output — —* Transformer Ratio 
; Y P P @ Test Equipment for instrument Trans COMPRESSED GAS 
large or small—NO LIMIT. formers 
‘ @ Oscilloscopic Null-Indicator 
PLANT ENGINEERS— Look into the — ¢ vivration Gaivanometers CAPACITORS 
DOLLAR economy and PENNY cost of : 
sat : 150 kV to 1400 kV 
| VAN-conditioned compressed air. Ask 
man for 16-page brochure with charts. see caaaaans OF 
~ NEW YORK 38, N.Y. 
VAN PRODUCTS CO. * Engineers * Manufacturers, EF [@ IL" / on 
: | . TEL.: DI 9-2470 
i 5895 SWANVILLE ROAD, ERIE, PENNSYLVANIA 
) CIRCLE NO. 56 ON PACE 239 CIRCLE NO. 55 ON PAGE 239 
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Leslie’s Inherently Stable LT Design proves 


PRESSURE CONTROLLERS CAN BE UNCOMPLICATED 


If you’re tired of babying cranky pressure controllers 

just to get satisfactory performance from them, here’s the news 
you've been looking for. Now there’s a simplified pressure pilot 
for the man who’s ready to make a break with outmoded specs. . 
who looks beyond traditional controller concepts of flapper 
nozzles, linkages, bourdon tubes, tiny ports and reset mechanisms 


to obtain narrow range pressure control with stability. 


Leslie Pressure Pilots are short-lag factor pressure 

controllers, with inherent stability, that produce a speed of 
response proportional to the deviation from set point. 

The pilot maintains corrective action until the set point 

is restored; high loading and unloading capacity insures ability 


to handle large load changes. 


There’s no hocus-pocus to it—a simple diaphragm-stem 
assembly construction plus imaginative engineering does the 
trick. The result is a completely different controller — 

a husky, even-tempered pilot that maintains unattended 


control for years, even after high impact shock. 
For sizing and capacity data on pressure control pilots, 


write for Bulletin or contact your Leslie representative. 
He’s listed under ‘Valves’ or ‘Regulators’ in the Yellow Pages. 


Leslie Co., 705 Grant Ave., Lyndhurst, N. J. 


A Differential Pressure Pilots for maintaining 
a set differential between two pressures 


»' 


B Ratio Control Pilots with,adjustable rate 
action combine a controlled pressure input signal 
and a pneumatic reference signal to provide a 
single output signal to final control elements 


AHH E 


C Fixed, Proportional Band Control Pilots 
for systems where control-loop lags and noise 
call for faster loading and unloading 
with stability. 
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REGULATORS and CONTROLLERS 














SOCIETY NEWS 








Even the most casual app-aisal of 
instrumentation events in 1960 is im 
mediately captivated by the signifi 
cance of those associated with mea 
control in America’ 
adherence to 
clentific rather than to 
ensational publicity stunts in the 
information 


urement and 
pace program, Our 


objective 


cientifi 
pace developed a world 
wide respect for the sophistication 
represented in Vanguard and Dis 
coverel instrumentation ystem 
Each is to this day providing the 
people of the world with quantita 
tive information about such hitherto 
unknown phenomena as the Van 
Allen radiation belt. Giant stride 
were made with the pioneer V and 
ignaled the 
from the 


earch for 
from outer 


Tiros I. Instrumentation 
first clentific message 
nearly incomprehensible distance of 
more than 24 million miles and ha 
more than 25,000 photo 
directly usable 


given u 
graphs 
in the 
phenomena 
evidence that 


which are 
analysi of meteorological 
“Transit” is the newest 


American science 1 


erving 1 ocial responsibility in 
navigational aids to in 


afety of air and ea 


providing 
crease the 


travel 


achievement 
fraction of the 


The { 
represent a small 
total emphasis on instrumentation 
which is taking shape in every 
branch of science and industry. It 
follows that the Instrument Society 
of America, a technical society de 
voting it attention exclusively to 
such instrumentation, must conduct 
itself with seriousness and dignity 
befitting this role. In the year just 
ending, a strong effort was made to 


pectat ular 
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meet this responsibility. Technical 


excellence was emphasized in all 
programs of ISA. A policy of ex- 
panded geographical coverage was 
implemented, wherein the educa 


tional content of the technical con 
ferences and exhibits was brought 
within reach of every ISA member 
in the USA. The editorial content 
and quality of the Journal reached 
new heights and the organizational 
tructure of the Society at its Head 


quarters was considerably improved 


New instrumentation standards were 


issued and greater stress was placed 
on the need for cooperative effort 
with the instrumentation groups and 
divisions of our sister societies. New 
ISA divisions came into being in 
recognition of the rapidly changing 
complexion of our field. Educational 


efforts took physical form with the 
uance of the first comprehensive 


test on Measurement Fundamentals 
and the first industry-wide analysis 
of instrument technicians’ skill re 
quirement 
Graduate fellowships granted 
through the Foundation for Instru 
mentation, Education and Research 
increased to 14, and a new pattern 
of assistance to university research 
in the field of instrumentation 
emerged. The translations program 
continued to bring important Rus- 
sian language publications within 
reach of English-speaking workers, 
and the Awards Program matured 
to the point where those deserving 
recognition for outstanding achieve- 
ment were honored by ISA. Head- 
quarters issued the first edition of 
an Organization Roster which show- 
ed the name and address of each 
person working on a committee or a 


division in the Society. A second 
very useful tool was the tabulation 
of membership interests (which 
turned out to be a 300 page volume) 
used by officers, directors and com- 
mittee chairmen as a source for so- 
liciting help from interested mem- 
bers. Updated manuals of operation, 
a consolidated policy handbook, and 
section operating guides issued for 
the first time this year did much 
to eliminate inconsistencies and mis- 
understandings in carrying forward 
the objectives of the Society at every 
operating level 

Our staff, our sections, our com- 
mittees, our districts gave gener- 
ously of their time and talent to 
insure the successful prosecution of 
an ambitiously large number of new 
objectives. Certain of these contribu- 
tions deserve special attention. The 
remainder of this report is devoted 
to highlights extracted from the re- 
ports of our officers and staff 


District and Section Affairs 


More than 120 section meeting 
were attended by the ten District 
Vice Presidents reporting. In addi- 
tion, these men each organized and 
attended an average of three District 
meetings during the year. Ten new 
sections were chartered; 2500 new 
members were added to the rolls 
An outstanding record was set by the 
Central Keystone Section, where a 
net increase of 38% in new members 
was achieved by June 1, 1960. Other 
commendable records include Albu- 
querque with 37%, Orange County 
with 37%, Santa Clara Valley with 
29%, Dayton with 25%, Paducah 
with 22%, Chattanooga with 21%, 




















and the J. M. Perry Institute (stu- 
dent) with 48%. A comprehensive 
plan for further increasing member- 
ship has been developed by the Dis- 
trict Vice Presidents, under the 
leadership of Dib Carpenter, our 
General Relations Vice President 


Suggestions from various District 
Vice-Presidents were influential in 
correcting procedural difficulties as- 
sociated with such things as the 
billing of members for annual dues, 
the provision o1 better opportunities 
for the reporting of Section news in 
the ISA Journal, improvement in 
the organizational sequence used in 
handling membership applications, 
and the achievement of mutually 
beneficial relationships between 
Technical or Industry Divisions and 
our Section or Seasonal Conference 
programs 


General Relations Department 


Dib Carpenter was especially 
helpful in cooperating with the Dis- 
trict Vice Presidents toward the de- 
velopment of the comprehensive 
membership drive which is to be 
initiated during the coming year 
His department also was responsible 
for the coordination of the many- 
faceted host committee operations 
associated with each of the three 
conferences and exhibits conducted 
during 1960. In discharging his re- 
sponsibilities he gave generously of 
his time, making numerous cross- 
country trips in order to participate 
in the meetings of host committees 
and to provide guidance to the Ex- 
ecutive Committee at its meetings 
As a result of his experience, the Ex- 
ecutive Board adopted his recom- 
mendation that henceforth the host 
committee responsibility be allocated 
to the District Vice President hav- 
ing jurisdiction in the conference 
location. His recommendation that 
the work of the Historical Commit- 
tee be taken over by the Headquar- 
ters Staff also was followed 


Technical Department 


Tom Wherry, Vice President of the 
Technical Department, was given re- 
sponsibility for the technical pro- 
grams of the Society in its confer- 
ences scheduled for 1960. A con- 
ference chairman (or program co- 
ordinator) was appointed for each 
of the three conferences. Each Di- 
vision Director was asked to ap- 
point a program developer for each 
session or sessions covering the sub- 
ject to be presented by his Division 
The developers, along with the pro- 
gram coordinator for each confer- 
ence, thus constituted the program 
committee for the conference. A 
number of Divisions have adopted 
this procedure and have found that 
it works well 


The ISA Data Handling and Com- 
putation Division took its turn and 
spearheaded the highly successful 
1960 National Telemetering Confer- 
ence conducted jointly with ARS 
AIEE, IRE and AIA. It also under- 
took the preparation of texts on the 
basic fundamentals of data handling 
and computation 


At the meeting in Montreal, the 
Analytical Instruments Division con- 
tinued its patterns of annual sympo 
sla with one of the most commend 
able arrays of technical talent eve 
assembled 


Feedback Control Systems collab- 
orated in the development of the 
IFAC Congress in Moscow and in the 
program of the Joint Automatic Con- 
trol Conference held at MIT 


The Physical and Mechanical 
Measurement Division established a 
special task force to initiate ISA 
activities in the field of precision 
measurement and precision labora- 
tory standards. This has resulted in 
the formation of a new Division for 
Measurement Standards in the Tech- 
nical Department 


All Technical divisions believe 
that they have achieved a significant 
improvement in the technical qual- 
ity of conference and symposium 
programs. Every person involved 
strongly believes in and works tow- 
ard the objectives of the very best 
possible technical content. More than 
50 program developers were appoint- 
ed in order to carry out the program- 
ing responsibilities for conferences 
in Houston, San Francisco, and New 
York. The program developers or- 
ganized more than 60 sessions, work- 
shops, and clinics involving more 
than 175 speakers 
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Industries Department 


Under Nat Cohn, the Industries 
Department contributed prolifically 
to the success of the Society’: 
ferences and symposia. A total of 
57 Industry Department sessions 
were held in 1960. Outstanding sym- 
posia success included the Flight 
Test Symposium conducted by the 
Aero-Space Division in San Diego 
The Chemicals and Petroleum Divi- 
ion held a thoroughly interesting 
and provocative program in Roches- 
ter. The Medical Instrumentation Di 
vision takes its turn in sponsoring 
the 1960 Joint Conference on Elec- 
trical Techniques in Medicine and 
Biology held in Washington, D.C 
The Metals and Ceramics Division 
participated with the Pittsburgh 
Section in its annual Iron and Steel 
Conference. The Power Division held 
SIX sessions In a Symposium pro- 
gramed in conjunction with the San 
Francisco ISA Conference and Ex- 
hibit. The Pulp and Paper Division 
held its symposium concurrent with 
the Sixth Annual Southeastern Con- 
ference and Exhibit in Pensacola, 
Florida 


Con- 


All active divisions contributed 
significantly to the improvement of 
technical programs. As a result of 
experience gained during the year, 
it became obvious that the Society 
must make a serious effort to define 
its program-making capabilities. Nat 
Cohn stimulated the Executive 
Board to the realization of the need 
for greater clarity on this point. As 
a result, a special committee has 
been appointed to re-examine con- 
ference and exhibit policy and to 
put a quantitative value on the tech- 
nical programing capabilities of the 


Society 
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This graph displays the significant increase in the number of persons in attend- 
ance at ISA Conferences, Symposia, and Exhibits each year since 1946. The esti- 
mated attendance during 1960 is 42,000—a far cry from the 3,000 in 1946. 
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This plot shows the excellent progress in production of ISA Stand- 
ards and Practices. By 1962 a total of 45 standards and revisions are 
scheduled to be published—almost twice the number now in use. 
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Education 

With the 1iadition of i full-time 
taff expert on instrumentation edu 
cation, coupled vith the effort of 
an energeti ct ittee r pe! hip 


the Society th year had one of the 

most productive rl I 

tory Through the con in 

of the National Education Committee 

and the District Vice P1 
th 


e post of Section 


lent ap- 
pointment to 


Education Committee Chairman in- 


from 38 to 76, and the num- 


Education Committee 


creased 
ber of Di 


Chairmen increased 


trict 


from four to ten 


E. C. Wanner, as Chairman of the 
Education 
activating all five segments of his 
total The supplementary 
education subcommittee under J. E 


developing instructional 


Committee, succeeded in 
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Casey l 


use in conducting in- 
ation 


materials for 


trumentation edu progran 
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part of 
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the New York Conference 
with the subject “How Engi- 
neering Societies and A 
Work Together to Serve 
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dealing 
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Minnar in 
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The services of Emil 
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maintaining the pace 


ff 


OTT1CEé have 


invaluable in 


necessary for capitalizing on the en- 
thusiasm and interest of the volun- 


teer force 


The Vocational Guidance Commit- 
tee under L. E. Maley 1 


guidance 


preparing 


a career booklet 


The technician training task force 
chaired by Abner Hathaway ha 
completed its survey and will report 
the results and recommendation 
during the New York Conference 
Under G. F. Akin’s leadership, the 
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task force for production of motion 
picture films will produce a re- 
placement for the film “Principles 
of Automatic Control.” 

J. B. Reswick and his subcommit- 
tee have put together descriptions 
designed to help universities con 
duct laboratory experiments which 
demonstrate the techniques of meas- 
urement, automatic control, et¢ 


Honors and Awards 


This has been the first full year 
of operation for the Honors and 
Awards Committee under the new 
policies which were adopted in May 
of 1959 

In honor of the new significance 
which is attached to the Society 
awards program, a special luncheon 
has been programed during the week 
f the annual Conference for presen- 
tation of these awards. (See page 
110) 


Admissions Committee Activities 


During this year the procedures 
for handling the newly adopted 
membership admissions policies were 
greatly clarified. Applications for 
advancement to Senior Member 
were proposed and more than 2500 
individuals have been granted this 
status. The Committee also stimu- 
lated the nomination of 11 Senior 
Members as Fellows in the Society 


Inter-Society Representation 


Efforts to continue the program 
of interchange of ideas with the 
Scientific Apparatus Makers Associ- 
ation continued at a lever pace 
throughout this year. Cooperation 
with SAMA representatives was par- 
ticularly noteworthy in connection 
with those standards programs which 
are of interest to both organizations. 
An extension of the present activity 
into areas served by the Industrial 
Instruments Section of SAMA is 
being explored. Other areas of co- 
operative interest include joint de- 
velopment of educational materials 
for use by schools teaching meas- 
urement and control subjects 


Finances 


As will be noted in the special 
report of the treasurer, this was the 
first year that the Society’s opera- 
tions approached the one million 
dollar mark 

An interesting change was made 
in the registration policy for Con- 
ferences and Exhibits. In a policy 
which parallels that used by IRE, 
the charge for admission to the New 
York Conference and Exhibit is re- 
duced and ISA members will be ad- 
mitted free, whereas non-members 
will be expected to pay a fee of 
$2.00. Members of cooperating so- 
cieties will be admitted on the same 
basis as ISA members 

The Finance Committee, under W 
A. Crawford, has streamlined its or- 


ganization and has done an excellent 
job of accurately evaluating our fi- 
nancial commitments and monitor- 
ing the budgeted expenditure: 


Headquarters Office 


Early in the year, approval wa 
given for the employment of addi 
tional help sufficient to double the 
staff at the Headquarters Office over 
that operating last year 


All promotion and exhibit atten 
dance and sale of exhibit space wa: 
administered by the Society, in con 
trast with the previous program 
where this was handled by contract 
with the exhibit manage! 


Additional editorial Journal staff 
was not added until late in the year 
and the standards and conference 
help was employed too late to be 
effective in 1960 


As a result of difficulties experi 
enced in handling membership re 
newals payments, a study was made 
of the Headquarters Office proce 
dures. This resulted in improvement 
of office methods and realignment 
of office responsibilities 


(excluding clinics 


~ 
o 


“w 


a 


3 


NUMBER OF TECHNICAL PRESENTATIONS 








The ISA Journal, under Charlie 
Covey’s editorship, has achieved en 
viable recognition a a technical 
journal 


Finale 


It is with a very real sense of in 
adequacy that I relinquish respon 
sibility for the future actions of the 
Society. I wish that there had been 
more time and that a greater num 
ber of the projects we undertook 
could have been completed. I am 
equally sincere in expressing great 
atisfaction that I can pa the af 
fairs of the Society into the capablk 
hands of my successor and stalwart 
right-hand-man, Ralph Tripp. He 
has been a devoted servant to the 
Society, has worked selflessly to In 
ure the closest possible adherence 
to its objectives and will, I am con 
fident, do everything he can to make 
1961 and the future more eminently 


uccessful 


I would like at this time to expre 
to him, as well as to the other of 
ficers, the staff, the committees, the 
divisions and the members, my sin 
cere appreciation for the privilege 
of serving ISA thi 
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The number of technical presentations at ISA Conferences and Symposia has 
increased each year as indicated by the above graph. The 391 presentations 
in 1960 will be almost 3 times the number of technical presentations in 1955. 
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The surplus of receipts over ex 
pense wa budgeted in 1960 at 
$10,000. While our fiscal 
year ha everal months yet to run, 
there is every reason to believe that 
our operations will yield this anti 
cipated surplus. However, due to the 
failure of several activities to come 
up to expectations, our gross re 
ceipts will be somewhat less than 
budgeted 

The largest of these 
in gro receipts lies in the area of 
our Houston and San Francisco ex 
hibit Other deficiencies were in 
our membership which we had fore 
cast for about a 20% increase and 
which now looks as though it will 
not be more than 6% to 8% for 1960 
Our Journal advertising income is 
also not all that it should be 

In submitting our 1961 budget, we 
have been more conservative in the 
case of multiple conferences and ex 
hibits which were just inaugurated 
in 1960 and which need a year or so 
longer for proper evaluation. We 
feel that we can again forecast a 
20% increase in membership, with 
reasonable assurance that with the 
proposed membership drive this will 
be met Increase in advertising 
rate for the Journal hould also 
provide more receipts for 1961. To 
better understand these figures, we 
refer you to a comparison of the 
1959 actual and the 1960 and 1961 


current 


deficiencies 


budget below 

The Society continue 
ter a fund granted by the National 
Science Foundation for the transla 


to admin 


COMPARISON 

RECEIPTS 

Actual Budget 

1959 1960 
Membership G Sections $112,911 #139,500 
ISA Journal 244,234 308,400 

Transactions 

Transducer Compendium 18,900 
Other Publications 28,828 32,500 
Symposia 12,571 5,500 
Conferences G Exhibits 321,139 497,600 
*Total $719,683 $1,002,400 
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tion and publication of four Russian 
instrumentation magazines. This cus- 
todial fund is not included in our 
Society’s budget, but is separately 
accounted for to the Foundation. A 
request for an additional grant for 
publishing these same magazines 
issued in Russia during 1960 is now 
being considered by the Foundation 

In order to get current thinking 
and practices and to provide an out- 
ide point of view, Executive Direc- 
tor Kushnick engaged the services 
of a new firm of certified public ac- 
countants. This firm has suggested 
worthwhile improvements in our 
bookkeeping and procedures which 
are presently being studied and im- 
plemented. Their activities have 
been coordinated with the finance 
committee, as well as with the offi- 
cers of the Society and the Head- 
quarters staff 

The finance committee, under the 
chairmanship of Bill Crawford, have 
devoted themselves to a careful scru- 
tiny of the actual operations against 
budgets, and to studying the possi- 
bilities of new services which might 
yield both receipts and 
prestige for the Society 

One such service is a new policy of 
admitting ISA members to the entire 
Conference, as well as to the Ex- 
hibit, at no charge. In the past, ISA 
members were admitted free to the 
Exhibit but paid a fee for Confer 
ence attendance. The new admission 
policy will be inaugurated with the 
September 1960 Conference and Ex 
hibit in New York City. Membe1 


increased 


1960—1961 


EXPENSES 
Budget Actual Budget Budget 
1961 1959 1960 1961 

$141,000 $124,385 $203,700 $213,200 
376,000 264,282 309,400 364,900 
7,500 30,000 37,500 
18,900 18,900 18,900 
37,500 33,914 44,700 48,500 
11,500 22,244 24,600 28,600 
419,000 268,595 361,000 278,500 
$1,011,400 $713,420 $992,300 $990,100 
$6,263 $10,100 $21,300 





of six cooperating Societies with this 
year also be admitted on the same 
no-charge basis as ISA members 
Others will pay a modest fee of $2.00 
to attend any or all Conference pro- 
grams or the Exhibit only. 

After some delay in selecting a 
chairman for the Publications Com- 
mittee, we were fortunate in secur- 
ing the services of Charlie Badgett 
and, under his leadership, this group 
is now becoming quite active 
Among their early undertakings was 
the selection of the outstanding doc- 
uments award for 1960. Although 
their activities are broad in scope, 
publication of a Transactions series 
is by far the task of greatest mag- 
nitude facing this group. The un- 
dertaking of a program of this im- 
portance and size requires the ut- 
most in sound planning. Included in 
this series is the publishing of a 
Transducer Compendium which, in 
itself, is a sizeable operation that 
has already gotten underway. 

The Exhibitors Advisory Commit 
tee, headed by Lyle Elige, continues 
to serve the Society and its exhibi 
tors with very constructive guidance 
It was at their meeting that the 
above-mentioned new fee plan for 
Conferences and Exhibits was first 
uggested. They established a pat 
tern for evaluating the several ex 
hibits, which already has provided 
valuable guidance to the Society and 
to our exhibitors for the two sea- 
onal shows already held, They con- 
tinue to counsel the Society in the 
election of exhibit locations, in lay- 
out and in other operating practices 
by which both the exhibitors and the 
Society have greatly benefited. 

Ed Baran continued his fine serv- 
ices as Chairman of the Exhibit Al 
locations Committee to preserve the 
Society’s reputation for integrity and 
impartiality in assigning space to 
exhibitors in our September shows 

To these Chairmen and to the 
members of their Committees, I give 


special thanks, both for myself and 


for ISA, for the time and talent 
which they have given towards the 
Society’s progress in 1960. 
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Objectives for 1961 


by Dr. Ralph H. Tripp 
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As a member of the executive 
board for the past four years, it has 
been my privilege to help guide the 
destiny of our Society during a per- 
iod that has seen a significant in- 
crease in membership, a_ salutary 
expansion of technical programs and 
services, and a growing public reali- 
zation and acceptance of the fact 
that ISA is indeed the only society 
truly representing the art and sci- 
ence of instrumentation. We face 
opportunities during the coming 
year with the utmost confidence be- 
cause we know that the Society is 
sound and that the importance of 
and the necessity for more knowl- 
edge and better use of instrumenta- 
tion is increasing in every tech- 
nology. . 


Among our 12,000 members we 
know there are many leaders cap- 
able of fruitful contributions to the 
success of the Society in fulfilling 
its obligations and objectives. We 
realize that unfortunately only a 
small percentage of these leaders 
become associated with the Society 
in a manner calculated to use their 
best talents. As a result of this situ- 
ation, it is planned to arrange meet- 
ings between the officers of the So- 
ciety, the National Chairmen and 
Division Directors, District Commit- 
tee Chairmen, and top Section Offi- 
cers for the express purpose of 1m- 
proving communications and under- 
standing between these Society 
leaders. With these meetings as a 
background, there will be a cam- 
paign to encourage Division Direc- 
tors, National and District Commit- 
tee Chairmen and Section Officers 
to put special emphasis on the selec- 
tion of capable men and women for 
promotion to positions of responsibil- 
ity. Of course, not all the emphasis 
will be put on leaders, since the 
success of the Society also depends 
on our active membership. I believe 
that every member of the Society 
should be offered an opportunity to 
take on some responsibility. As Dr. 
Robert Jeffries aptly said, “It is 


fundamental that the maximum ben 
efits are to be derived from member- 
ship only if one participates actively 
and constructively in the Society’s 
activities. Those who ‘wait for serv- 
ice’ will get just as little from ISA 
as they give to it”. Accordingly, one 
of the 1961 Objectives will be to 
better utilize the potential of our 
membership by coordinating and 
unifying its present leadership, stim- 
ulating new leadership and encour- 
aging the active participation of 
every member. 


Instrumentation is growing by 
leaps and bounds in every applica- 
tion, from the home to the satellite, 
but the membership records of our 
Society in the past couple of years 
show only about 5% increase pet 
year. This small increase in such 
an exploding industry would appear 
to indicate that we are missing an 
opportunity. Studies are being made 
and proposals are being discussed 
with a view to initiating a member- 
ship campaign that will increase the 
membership significantly in 1961 
One of the most troublesome facets 
of this objective is the need to im 
prove our ability to retain members; 
one might say “a member retained 
is a member gained”. We will also 
make an effort to increase student 
participation and membership. You 
will be hearing more on this subject, 
and your cooperation is earnestly 
olicited, since we fully recognize 
that a successful membership cam 
paign will ultimately be reduced to 
a personal approach basis 


The industry of instrumentation 
is probably as broad in its coverage 
as any discipline that you can name, 
and the membership of ISA likewise 
represents as wide a variety of in 
terests, industries, and technologie 
as any other Society. Our member 
ship includes people with education 
backgrounds varying from those 
who have academic degrees in sever- 
al different subjects all the way to 
the technical school student. Our 
membership includes people with 





managerial responsibilities varying 
from a new graduate or a new em- 
ployee all the way to president of 
the company. All of these members 
look to the Society to speak with 
authority as their representative in 
the field of instrumentation. In order 
for the ISA to really fulfill this obli- 
gation in the eyes of other societies 
and in the eyes of the industries it 
serves, it is necessary to take steps 
to continually improve the technical 
reputation of our Society 


1. At the present time, 20% of 
our 12,026 members are in the 
Senior member or fellow classifi 
cation. It would be very desirable 
by the end of 1961 if a majority 
of the membership could be in- 
cluded in these classifications 

2. Steps are being taken to set up 
review boards and procedures to 
assist In upgrading the technical 
programs and publications of the 
Society. 


3. Every effort will be made to 
get the transactions program in 


process during 1961 


4. An investigation will be made 
into starting an ISA Library and 
into starting an ISA Institute 
which will offer short courses in 
instrumentation 


5. Efforts will be made to pro- 
mote and publicize our Standard: 
and Practices program so that in 
the field of instrumentation we 
are accepted as the authority our 
members have every right to ex 
pect us to be 
placed on 
from the 


6. Emphasis will be 

continuing contribution 
areas of education and research, 
including promotion of visual 
aids, instrumentation curriculum 
outlines, instrumentation texts 
and vocational guidance material 


7. Plans have been made to admit 
all members free to both the con- 
ference and exhibit, thus making 
it easier to attend the technical 
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higher goal et 
administration, 1960 


Apace with the 
by each Y¥Cal 
has been a year of greatly increased 
activity for ISA Headquarter! In 


more ymposia, In more conference 

in more exhibits, in more publica 
tions, in more pages of existing pub 
lication in more recommended 
practices, In) more education and 
training aids, all coupled with more 
stre on better quality, our Society 
erves our membership and our na 


tion in advancing the instrumenta 
tion technolo By-products of oul 
technical reputation are 


attendance at 


enhanced 
the larger agg 
our program 


regate 
larger readership of 
our publications, larger participation 
in educational programs, and large! 
membership. In all these effort 

Headquarters plays a companion role 
with ISA’s large 


zation and take 


volunteer organ 
pride in this team 


ship 


Membership Growth 


During the year, thousand 
prospect from non-member reg! 
tration lists of our 
ferences, were mailed materials rel 
ative to ISA membership. Each Set 
tion was sent the list of those resid 
ing in its area. In addition, each 
member of the Society was sent an 


ymposia and con 
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tandi ind reputation f the 
Ssociet 
4 J ncrease tne ember! hip b 
n I ( int < Ti ( t 
3. Te institute procedure ind 
programs designed to improve the 
( rdination and create bette! 
inification of purpose between 
National, district, and section of 
fice 1d committeemen 
In order to attain these objective 
nd make an outstanding year for 
ISA, your suggestions, comments and 
assistance re respectfully solicited 


Executive Director’s 
Report for 1960 


by William H. Kushnick 
Executive Director 


Instrument Society of America 


application form to use in Inviting 
non-member of his own choosing 
t join ISA. Of course, this is all 
ipplementary to what each Section 
may have done to bring to the at 
= 


tention of local instrument men the 
venefit f ISA membership 


On the whole, these efforts have 
o far been reasonabiy encouraging 
As of July 1, 1960, our fiscal year 
net growth has been about 6‘ Fron 
present indication our roster, at 
the end of the current fiscal year on 
October 31, will how more than 


12,000 member 


There are now about 2500 Senior 


Members, whose experience and ed 

ucation were accepted by the Admi 
ns Committee as qualified for thi 

recently established grade 


Eight new Section vere chartered 
ringing the total to 106 


Technical Programs and Exhibit Services 


f 


1960 saw the beginning of ou 
iltiple conference and_ exhibit 


chedule in the Houston and San 
While atten 


Francisco meeting 


dance could have been larger, con 


idering that these were new pro 
grams the results were satisfactory 
Perhaps the significant benefit wa 


that which confirmed one of the 
main purposes of these additional 
namely, to enable many 
member to attend, for the first 
time, an ISA Conference and Ex 
hibit 


As for Headquarters, tl 


event 


e planning 


and execution for each of these 
meetings entailed no le work than 
required t conduct the much 


Annual Meeting 


arger Se ptember 


Coincidental with the inauguration 
of the multiple 
took more direct responsibility thi 
year for renting exhibit space and 
for publicizing both the conference 


and exhibit 


chedule, our office 


In addition to the three confer 
ences and exhibits Headquarter 
helped organize and conduct six ISA 
ymposia and three co-sponsored 
conference a new high record for 


a year’s technical programing 


3ecause 1961, in terms of planning, 

just around the corner, Headquar 
ters is already at work with the 
Host Committees and conference 
programing groups for the meeting 
in St. Loui (January Toronto 
(June) and Los Angeles (Septem 


everal symposia and co 


ther loca 


ber), plu 


ponsored meetings in 

















ISA Journal 


Magazine increased 
its readership and acceptance. A 
number of editorial pages 


enabled coverage of a wider area of 


Our monthly 
greate! 


instrumentation subject matter. Cu 
culation expanded, as did reader 
The number of ad 
vertising pages also increased 
Our advertisers frequently 
their own analyses of the effective 
ness of the ISA Journal. One such 
instrument manufacturer made thi 
data available to us and I am happy 
to report that by their own meas 
tandards, the ISA Journal 
ranked best by iar compared with 
the other magazines in the field 
The editorial contents of the ISA 
Journal have been written and pre- 
ented this past year more in the 
direction of a technical news publi 
ation. This is in keeping with the 
Society’s plan to utilize its Trans- 
actions as the publication for pre 
enting in detailed and complete 
form the best technical papers on 
instrumentation 

Evidence is ample, from personal 
and written comments by many of 
our members, that the ISA Journal 
is steadily gaining in reputation and 
readership 


ervice inquirie 


urement 


Other Publications Services 


The preliminary work to publish 
a Transducer Compendium is now 
well under way. This will be part of 
the new Transactions series 

Our Headquarters continues to 
publish English translations of four 
Russian instrumentation magazines, 
under grants from the National Sci- 
ence Foundation. With the comple- 
tion of the 1958 and 1959 issues, it is 
expected that an additional grant 
will be made for the 1960 issues 

Preprints for each of the 1960 
conferences, comprising about 250 
papers, were prepared and 
available to those attending the con 
ferences and to those who subse 
quently request them 

Proceedings from these confer 
ences and proceedings from ISA 
ymposia further expanded ISA’s li 
brary of the best in instrumentation 
literature 


made 


Standards and Practices 


During the past year, another rec- 
rd was established more stand- 
ards were issued to the membership 
than any previous year. Five new 
recommended practices were pub- 
lished, one revised, and another 
‘hanged from tentative to final in 
status. In the course of developing 
standards, Headquarters provided 
assistance in distributing survey 
questionnaires, publicizing availabil 
ity of standards drafts, arranging 
for art-work, and publishing the ul- 
timate recommended practice. Every 
standard and practice published was 


make 


Headqua! 
clarity cro 


thoroughly reviewed at 


‘ 


ters for consistency, 
reference and format 


Educational Services 


Educational activity throughout 
the Society was higher this year than 
ever before. Compared with the pre 
vious year, many more Section Edu 
cation Chairmen and District Edu 
cation Chairmen were named, Head 


quarters’ role varied from guidance 


and coordination to actual produ 
tion of certain’ service Section 
Chairmen were were sent orienta 
tion kits; Sections were later sur 
veyed to determine which program 
reached fruition; and these activitie 
were circularized among the Section 
and publicized through the ISA 
Journal. Headquarters revised and 
reissued its Section Film List. Head 
quarters completed its Lecture Not 
and Study Guide for Measurement 
Fundamentals which was thoroughly 
reviewed and is ready for formal 
publication. Lecture Notes and Study 
Guide for Control] Fundamental 
were completed in draft form 


Society Administration 


All the Divisions and Sections of 
the Society were furnished complete 
lists of each member’s technical and 
industry interests. The information 
resulted from the member's re 
sponses to a questionnaire sent out 
by Headquarters. It is expected that 
with this data, many more member: 
will be participating actively in the 
local and national structure of com 
mittees 

An organization roster of the So 
ciety and its Sections, which listed 
officers, chairmen, director and 
committee personnel, was published 
and mailed to all members, so listed 
to familiarize them with the leader 
hip group in the entire Society 

The Section Operating Guide, 
begun last year, was completed and 
issued to each Section officer. A 
new officers are elected, their por- 
tions of the Guide are being mailed 
to them for review and use 

Manuals of organization, policie 
and procedures are being revised 
and reissued to keep pace with the 
improvements in national structure 

Sections have periodically 
furnished with statisti on their 
membership growth and with anal 
yses of membership termination 

During the year, we issued re- 
prints of the constructive talks given 
by our officers at the last year’ 
Members Meeting. An Annual Re 
port, highlighting ISA’s progress, wa 
published and mailed to the mem 
bership following the close of the 
last fiscal year 

Various promotional leaflet 
prepared in attractive design and 
contents, and widely distributed to 
feature ISA membership advantage 
ISA publications, ISA Journal sub 


been 


were 


criptions, Russian Translations sub 
criptions, Conferences and Exhibits, 
Symposia, membership certificate 
ISA films and training aids, ete 


Staff 


The Headquarters taff wa 
trengthened in it 
the addition of everal new key 
people. Ira French, as Director of 


organization by 


Public Relations, is now assisting 
Ralph Stotsenburg in his promotion 
al service responsibilities which aim 
at increasing ISA Journal adverti 

ing, subscriptions to our various pub 
lication participation in our ex 


hibits, attendance at our conference 


and symposia, et 


George Barnes came to us to assist 
Phil Meade in extending our ISA 
Journal advertising and exhibit rent 
als in the very large eastern terri 
tory 

30b Settelmaier joined Charley 
Covey who, together with George 


Hall, Bob Scott and Virginia Kenny, 
edit and publish our ISA Journal 
each month 

Leon DeBrakeleer 
pear-head our membership promo 
tion activities and Section service 

In the Technical and Educational 
Services group, headed by Herb 
Kindler, Emil Minnar was given 
wider responsibilities than his pre 
vious assignment of preparing edu 
cational materials. Elsey Johnson, a 
Meeting Services Manager, is now 
assisting in the myriad chores con 
nected with programing, registration, 
propertie facilities, etc. in 
conference and symposium 
The errors which occurred at last 
renewal time caused a major change 
in our organization for maintaining 
membership records. More space was 
rented to better house this group 
Their many functions are now di 
vided among uperviso! 
and Ray Simmons, our new Office 
Manager, i 


continue to 


each 


everal 


giving more constant 
direction to all these activities which 
include membership records; repro 
duction of minutes, notices, publicity, 
etc.; addressing and mailing; publi 
cation ale and purchasing 

The Executive Board authorized 
in the 1960 Budget provision for 55 
persons in the Headquarter taff 
Some of these positions have not yet 
been filled, but a search is continu 
ing to find the qualified personnel 


No additional authorizations have 

been included in the 1961 Budget 
With activities which now yield 
gre receipts of over a million 


dollars a year, and which provide 
increasing technical, educational and 
publication services to our member 
and to the entire field of instrumen 
tation, and with an increasing tran 

fer to us of administrative function: 
from the volunteer organization, 
your Headquarter: taff pledge 
their best abilities and their un 
tinting time to furthering the ob 
jectives and technical reputation of 


ISA 
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The University of Michigan, Ann 
Arbor, has received a $5000 FIER 
grant to support development of a 
mechanical analysis lab in the De 
partment of Mechanical Engineering 
The grant was made on thé joint 
recommendation of ISA’s University 
Advisory subcommittee and FIER’ 
Executive Committee 


The grant supports a 1960 summer1 


program for 


@further development of experi 
mental set-ups and instructional 
and research apparatu 


@the writing of a laboratory in 
truction manual for student use 


@preparation and distribution of 
literature which would be of help 
to other educational institution 
in the development of such a lab 
oratory 


The lab is intended to teach me 


chanical engineering tudent the 
use of instrumentation for measur 
ing and analyzing forces, stresses, 
displacement velocity, pressure 
ound, et in mechanica! system 


and their component 


In both the required undergradu 
ate course and the advanced ele 
tive course on the senior-graduate 
level, students work in small group 
of two to four, and actually work 
on the experiments, rather than sim 
ply watch demonstrations. The way 
in which experimental and analyti 
al work supplement each other i 


ilso empha ized 


Alvord Heads Program 


The program to be carried out 
under the FIER grant provisions will 
be directed by Professor Herbert H 
Alvord, chairman of the Graduate 
Committee of the Department of 


Mechanical Engineering 

Prof. Alvord has been active both 
as n educator and an _ industria! 
consultant in the field of machine 
analysis and design. Much of his 
effort in the recent past has been 
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$5000 Grant for Mechanical Analysis Lab 





devoted to deve lopment of the Me 
chanical Analysis Laboratory pro 
gram 

The lab will contain the necessary 
facilities for instruction and research 
in the use of instrumentation as a 
tool in engineering design. When 
more fully developed, it will be used 
both for undergraduate and gradu- 
ate instruction, as well as research 

Prof. Gordon J. Van Wylen i 
chairman of the University of Mich 
igan’s Department of Mechanical En 
gineering, which initiated the lab 


program 


ISA's Part 


t 


The FIER grant was the result of 
a program sponsored by ISA’s Uni 
versity Advisory Subcommittee. The 
committee solicited proposal that 
were related to the development of 
new methods for teaching instru 
mentation in engineering 
tories. As a result of requests sent 
to a number of engineering colleges, 
fourteen proposals were received 
They ranged in proposed expendi 
ture from $1000 to $37,000. Although 
the proposals were of very high cali- 
ber, FIER, the University Advisory 
Subcommittee and ISA found it pos 
ible to make only one award 

The other thirteen proposals which 
were submitted to ISA have been 
brought to the attention of Dr. A 
S. Roe, Course Content Improvement 
Section, National Science Founda- 
tion 

The props al have also been 
brought to the attention of an “Ad 
Hoc’ Committee on Laboratories and 
Design which was recently formed 
in Washington and is sponsored by 
the National Science Foundation 


labora- 


Subcommittee Objectives 


ISA’s University Advisory Sub 
committee, headed by James B. Re 
wick, Department of Mechanical En 
gineering, Case Institute of Technol 
ogy, has undertaken as one of its 
prime objectives aid in the develop- 





Prot. Herbert H. Alvord (right) chairman 
of the University of Michigan’s Graduate 
Committee of the Department of Engi- 
neering, shows equipment in the Uni- 
versity’'s new Mechanical Analysis Labo- 
ratory to student Paul Fenema (left). 
Prof. Alvord will direct the lab’s devel- 
opment program to be carried out under 
a $5000 FIER grant. 








ment of new ideas in undergraduate 


instruction in engineering colleges 


“It is clear that much attention is 
now directed to the role of the lab 
oratory in engineering colleges,” Mr 
Reswick said in commenting on the 
FIER grant. “There is some indica- 
tion that the trend will be toward 
more realistic research experience 
rather than exercises with set lab 
oratory equipment 


‘Whichever way it goe instru 
mentation and measurement will le 
at the base of any laboratory activ 
ity,” he continued. “A problem of 
real importance is how the methods 
of basic measurement for example 
electrical, pressure, temperature and 
flow and an appreciation of the 
importance of measurement 1n re- 
earch are to be taught in enginee1 
ing curricula. As the pressures fo! 
increased coverage in depth in othe 
science and analysis courses grow, 
the difficulty of maintaining ade- 
quate coverage in basic laboratory 
also grows 

“Because the University Advisory 
Subcommittee felt that there has 
been a great deal of thought given 
to this problem and it was anxious 
to support those people with ideas 
it solicited proposals for projects 
which were related to the develop 
ment of new methods for teaching 
instrumentation in engineering lab 
oratories..The committee was greatly 
pleased by the number of response 
and the very high caliber of the 
proposals.” 


Members of the University Advi 
ory Subcommittee include Professor 
Reswick; Prof. Kenneth Wadleigh, 
MIT; Prof. Peter Balise, University 
of Washington: and Prof. N Gilbert, 
University of Cincinnati. 


E. C. Wanner, General Electric, is 
chairman of ISA’s National Educa- 
tion Committee, of which the Uni- 
versity Advisory Subcommittee is 
a part 















The 1961 Winter 

ISA Instrument-Automation 
Conference and Exhibit 
will be held at the 

Kiel Auditorium, St. 

Louis, Missouri. 


St. Louis Plans 


for Winter Conference 


The Kiel Auditorium has been set 
as the scene for ISA’s 1961 Winter 
Exhibit in St. Louis, Mo. The Con 
ference program will be at the Sher- 
aton-Jefferson Hotel, ISA headquar- 
ters for the winter meet. The show 
will be held January 16-19. 


The new registration policy will 
be in effect at the St. Louis Show 
ISA members will be able to attend 
both the Conference and Exhibit 
free. Guests of exhibitors who hold 
complimentary admissions will also 
be able to attend the events without 
charge. Non-members will pay a 
nominal $2.00 registration fee to at- 
tend either or both the Conference 
and Exhibit. 


The Plant Tour committee is al- 


Report from 


District V Vice- 
President, Milton 
M. McMillen, 
Thompson - Ra- 
mo - Wooldridge, 
Inc 


Sections of Dis-~ 


trict V: Akron, 
Ashtabula, Cin- 
cinnati, Cleve- 
land, Columbus, 
Dayton, Detroit, 
Scioto Valley, 
Toledo, Wayne County 
The District Membership Commit- 
tee has suggested that Sections keep 
a roster of those who attend each 
meeting — this roster can be used to 
analyze meeting attendance and can 
yield much constructive information 
on the type of program that appeals 
to members 
Many Sections of this District have 
trong educational programs 
Cleveland Section sponsors three 
educational activities. A Section- 
sponsored program for technicians 
has been given at Fenn College for 
several years Four progressive 
courses on instrumentation are 
taught by engineers from industry, 
with Cleveland supplying course 
outlines and instructors 
Professional-level lectures for in- 
strument users were given on digital 


ready making plans for a tour of the 
St. Louis Annheuser-Busch Brewery 

the largest in the world 

The Ladies Committee is planning 
a program which includes shopping 
on Olive Street—“Antique Row” in 
St. Louis; a visit to the Charlotte 
Peters TV Show, followed by a tour 
of Shaws Garden and Mansion; an 
afternoon fashion show at a St 
Louis department store and play- 
going at the American Theatre 

An informal cocktail party and 
get-together is planned by the Social 
Committee. This will be in the Sher 
aton-Jefferson’s Gold Room 


Other 1961 Conferences 
The 1961 ISA Summer Conference 
will be held at Queen Elizabeth's 


District V 


computation, dynamic measure 
ments, analog computation and con- 
trol dynamics. There were 40 regis- 
trants for this class which will be 
repeated this year. 

Another lecture course covering 
electronic test instrumentation and 
gas chromatography was attended by 
about 25 technicians, all eager to 
learn about new equipment 

Detroit Section sponsored six tech- 
nician-level lectures on such funda 
mental subjects as meter movement 
instruments, d-c potential instru- 
ments, resistance measurements, os 
cillograph and accessories, etc 

Cincinnati sponsors a ten week 
course on basic instrumentation for 
technicians. The Section is also 
studying a plan to sponsor a lecture 
course for professionals 

Akron Section sponsors a cours¢ 
on Fundamentals of Instrumentation 
at Akron Community College. A 
course on Dy \amnics of Process and 
Instruments is sponsored in coopera 
tion with the University of Akron 

Toledo Section sponsors a Proce 
Control course, and Wayne County 
Section sponsors a series of general 
instrument lectures on electronic v 
pneumatic instrumentation, galvan 
ometer type instruments, electronic 
combustion safeguards, electronic 
potentiometers, miniature _ instru- 
ments and timers 


Hall, Toronto, Ontario, Canada, June 
5 through 8 

The Host Committee will be head 
ed by Joseph Rogers as General 
Chairman and J. Pefhany as Execu 
tive Chairman 

J. S. Bennett, Moore Instrument 
Co., is Conference Program Coordin 
ator for Toronto 

The 1961 Fall Instrument-Auto 
mation Conference and Exhibit will 
be held in Los Angeles at the Sports 
Arena, September 11 through 15 

Robert J. Wehrli has been named 
seneral chairman. J. C. Groenewegen 
is executive chairman and John 
Witherspoon has been named con- 
ference Program Coordinator for Los 
Angeles 


District X 
V-P Nominee 


Kenneth S. Vriesen 


Kenneth S. Vriesen is the nominee 
for Vice-President of ISA District X 
Mr. Vriesen is General Manager of 
the DeVry Technical Institute of 
Canada 

A member of the Toronto Section, 
he became a senior member in 1960 
Mr. Vriesen was president of the 
Toronto Section for 1959-60; he 
erved as education committee chair 
man for the Section in 1958-59 
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SECTION NEWS 








ISA Steps Up Educational Activities 


@ more professional-advancement programs 


@ increased emphasis on aid to high schools 


@ new 


Forun 
cheduled 


september Conference re 


ind the all-day Work nop 
tor trie 
flect ISA determination to find 


olutions to the 


probien of instru 
mentation education i determina 
tion that 1 trong! ipported by 
ection activitie 


Over the past year, the ISA Jour- 


nal | reported on many uch ac- 
tivitie Wichita’s Student Award 
program, promoting better technical 
vritin Richland participation in 
Scien Fairs; Paso del Norte’s work 
vith high chool eience and math 
tuden Idaho Fall assistance to 
local high schools and their work 
vith the Idaho State College Student 


Section, and many more 


Still the most popular of all se 


tion education activities are the pro- 
fessional-advancement program 
instrumentation workshops, clini 
eminars and even one- and two- 


evening course for both the 
engineer and the technician 


Running a close second in popular 


yeal 


ity are education programs support- 
ing high chool activitie Chief 
among these are participation in 
Science Fair 


New Approaches 
Northern 


An unusual activity on 
California’s program is reviewing 
technical books. Review of tech 
books which are of. interest 
to section members are published in 
the section newsletter qualified 


called upon to 


nic al 


ection members are 
act a reviewers 

With the great 
nical books being publi hed. many 
of immediate interest to instrument 
engineers, such reviews are a valu- 
Publishers, 
as a rule, are most cooperative in 
publicity information on 
and even in sending out 


number of tech- 


able service to member 


supplying 
new book 
review copies 


Sections interested in following 
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approaches to old problems 


book end him a copy if 
him know how 
and the 


readel hip a 


it all possible. Let 
culation 
nake-up ot the 
which reache 


mall section bulletin 


a hundred or more instrument engi- 


neers 1s a good audience for review 
of NOOK on in trume ntation ubject 


When books are end the 


publisher several copies of the re- 
Vie 


reviewed 


Publisher of technical book in- 
Prentice Hall, MacMillan, Wil- 
ey, McGraw-Hill, Pergamon, Ryder 
Technology Pre and many other 

Your 


list of all technical book 


clude 


local librarian can give you a 
] publi her 
and their address¢ 


Staff Stretchers 


Manpowe! 


formal education program, but need 


problems can curtail a 


not eliminate the 
Albuquerque Section got its educa- 
tion program off the ground in May 
with its first Seminar in Basic In- 
trumentation, beginning a series of 
uch seminars. Before this, however 
Albuquerque combined an education 


program altogether 


program with its regular meetings 
topics were chosen for their educa 
tional content and the schedule fea- 
tured plenty of field trip: nearly 
every meeting featured a plant tour- 
lecture combination 


Aid to High Schools 


Seniors in New York high schools 
vill be able to make a full 
tudy of instrumentation, thanks to 


a new program developed by the Ed- 


year’s 


ucation Committee of Central New 
York Section in cooperation with 
the New York State University and 


New York State Department of Edu- 
cation. Said to be the first basically 
new high school course in 30 years, 
it will constitute the senior year of 
course in industrial 

consist of regular 


school 
will 


a high 
physics. It 


academ} ubjects plus a course in 
advanced pnysi a course in elec- 
tron and a course in electrome- 
hanical theory and practice Thi 
last will blend material used in 
adult education programs presented 
ast year by Central New York Sec 


tion (one on Dasic Instrumentation 


and one on industrial control] instru- 


mentation), ISA’s “Basic Instrumen 
tation Lecture Note and Study 
Guide,” and additional material 


Which will 


tanding « measurement 


nrovide better under 
problen 
as well as instrumentation principle 
The course, expected to 
in the 


given only to excep- 


which 1 
tart this fall in several cities 
tate, will be 
tional student with a 
hard work and will require two ad- 
ditional 
regular high school academic cours¢ 
The Section Education Committees 
is studying the possibility of 
ing in the task of presenting a state- 
ponsored through Oswego 
School to prepare teachers 
to instruct the course in high school] 
In addition to this ambitious pro- 
ject, the section also contributed to 
and participated in the Central New 
York Science Fair and Congress for 
Junior and Senior High School Stu- 
dents 


record for 


periods per day above a 


assis- 


course 


Nor mal 


Section Education 
Committee worked with the Kana- 
wha County school officials in plan- 
ning an instrument course and lab 
high 
structed in the Charleston area this 
yeal The 
planned as a terminal 
juniors and seniors and 
proximately 1500 hours of classroon 
and lab work. ISA representatives 
from five local industrial plants took 
part in the program planning and 
will work to obtain surplus instru- 
ments from their 
school lab 


Charleston 


for a new school to be con- 
proposed course has been 
course fo! 


covers ap- 


firms to stock the 


The newly-formed Santa Clara 
Valley Section set aside a $100 fund 
to encourage interest In instrumen- 
tation through the media of awards 




















and sponsorship aid to Science Fairs 
in the area. The section is consider- 
ing making cash awards to those 
tudents whose entries in the Fairs 
are considered to be the best con- 
tributions in the field of instrumen- 
tation 

Pensacola Section’s very active 
ommittee assisted in a Maintenance 
‘linic and Education Workshop 
vhich were presented at the Sixth 
Southeastern ISA Conference and 
Exhibit in April, 1960. Guest speak- 
Cl were also furnished for local 
high school science clubs and for the 
nstrumentation course at Pensacola 
Junior College 


Diversified Programs 


A three-part program aimed at 
technical, undergraduate and gradu- 
ite levels was carried out by New 
York Section’s Education Committee 
A course in fundamentals in instru- 
nentation, open to all interested per- 
ons employed in the instrument 
field, was conducted at the New York 
Evening Trade School. Twelve ses- 
ions, covering measurement tech- 
niques, sensing elements, controllers 
and final control elements, were pre- 
ented and enthusiastically received 

A course in advanced instrumenta- 
tion will open this September and 
will cover frequency response, cri- 
teria for stability, mathematical and 
practical approaches to systems en- 
Pineering 

On the undergraduate level, the 
committee is working to set up a 
course on Introduction to the Prin- 
ciples of Instrumentation and Auto- 
matic Control to be offered in stand- 
ardized content form in all New 
York metropolitan universities 
Qualified ISA members are already 
offering their services as part-time 
instructors for one such course at a 
local college 

The committee’s third area of ac- 
tivity is of particular interest to en- 
gineering undergraduates who wish 
to continue education at the grad- 
uate level. A number of isolated 
courses are offered in local graduate 
schools, but no program exists lead- 
ing to a master’s degree in instru- 
mentation or control. Last spring the 
committee met with guests from five 
local colleges to discuss the feasibil- 
ity of such a master’s program. In 
the fall, the committee plans to push 
this program by setting up a separate 
committee composed of automatic 
control instructors in the various 
schools which could look into the 
considerations concerned with a 
course syllabus 


Aiding Technical Schools 


Close cooperation with Del Mar 
Technical Institute has resulted in a 
uccessful program for South Texas 
Section’s Education Committee. 

The year’s activities included two 


extension courses co-sponsored Dy 
the section and the Institute which 
provided instruction for 24 instru- 
ment mechanics employed in. the 
area. Courses were on Instrument 
Shop Practices and Advanced In- 
dustrial Instruments 


Ten students were enrolled in a 
full-time course in Industrial In- 
trument Technology at the Institute 
These students completed one year 
of a two-year program designed to 
train young high school] graduates in 
all phases of instrument and process 
control systems 

A $240 scholarship was awarded 
by the section to Jimmie Skinne1 
who graduated this year from Mille 
High School, Corpus Christi. He will 
enroll as an instrument major at 
Del Mar this fall 


The 2nd Annual Instrument Clini 
held in November, 1959, registered 
229 persons for sessions on “Operat- 
ing Principles of Instruments.” Thi 
was an increase of 114 over 1958 
attendance 

Blue Ridge Section is assisting the 
new Vocational-Technical Schoo! at 
Radford, Va., in setting up an in- 
strumentation course. Officials at 
the school became interested in such 
a course after the section began 
having its monthly meetings at the 
school 

Twenty-three students enrolled 
for a course on Automatic Control 
for Heating, Ventilating and Air 
Conditioning sponsored by Fox River 
Valley Section in cooperation with 
the Neenah, Wisc., School for Adult 
Education 


Pittsburgh Section is working in 
cooperation with the Pennsylvania 
State University in setting up in- 
strumentation courses in four West- 
ern Pennsylvania industrial areas 

The University of Akron’s Com- 
munity College offered four instru- 
mentation courses sponsored by 
Akron Section. They included a 
course on Principles of Instrumenta- 
tion and Control, two courses on 
Electronic Controls, and a course on 
Application of Digital Computers 


Awards Program 


Cash awards for the three best 
instrumentation articles written by 
section members and published in 
the ISA Journal during the period 
June 1960 to June 1961 are being 
offered by the Education Committee 
of Philadelphia Section. A one-year 
membership in ISA was awarded to 
the two students attaining the high- 
est scholastic standing in the two 
year instrumentation course pre- 
ented at Spring Garden Institute 

Philadelphia’s Education Commit- 
tee also sponsored a short course 
on electronic controllers at Temple 
University during 1959-60 


Through efforts of Houston Sec- 


tior Education Committee, instru 
mentation courses were presented at 
Lee College in Baytown, Texas, and 
at Pasadena High School, Pasadena 
Texas, during the fall semester of 
1959. Courses were aimed at instru- 
ment mechanics as well as engineer 
and technicians. Similar courses aré 
planned for this fall 


Baltimore Section gave a very suc 
cessful General Electric film strip 
course. Forty-five students enrolled 
for sessions covering vacuum tube 
L & C concepts, d-c to a-c conversion 
rectification circuits and basic in 
trument amplifiers 


Continuing a program begun in 
1951-52, Montreal Section conducted 
a course in industrial instrumenta 
tion for the Department of Univer 
ity Extension, McGill University 
The twenty two-hour evening lec- 
tures, given by various section men 
bers, were attended by 51 student 


Montreal spon ored ix clink on 
electronic instrumentation. The clin 
ics aimed to aid users of electroni 
instrumentation in thei varied 
maintenance problems and to aroust 
interest for those contemplating the 
use of electronic instrumentation 

About 40 people enrolled for a 
lecture course on instrumentation 
sponsored by the Detroit Section and 
given at the University of Detroit 

Cleveland Section presented two 
lecture series, one on Digital Com- 
putation and one on Dynamic Meas- 
urements 

Four symposia were presented by 
Central Illinoi Section covering 
Density Measurements, Strain Gage 
Applications, Sampling and Measure 
ment of Combustion Products, and 
Systems for Automatic Control 

A short course on Instrument Ap- 
plications, based on these symposia 
will be presented for engineers and 
others who are concerned with in- 
trument use but who lack practical 
application experience 

Sabine-Neches Section cooperate 
with the local technical college 
working with them on the Lamar 
Tech Instrument Short Courses each 
year. Several members are class in- 
tructors in the vocation night 
classes at Lamar Tech. Courses in- 
clude basic and advanced instrumen- 
tation and related instrument sub- 
jects 

Central Keystone Section gained 
22 new ISA members with their 
courses held in York and Lancaster, 
Pa., on Industrial Electronics. The 
course will be repeated in the Har- 
risburg area next fall 

New Orleans Section sponsored the 
1960 Instrumentation Clinic at Tu- 
lane University in January. Despit 
extremely bad weather, almost 200 
registered for the clinic which aimed 
to acquaint the engineer and me- 
chanic with the basic principles of 
instrumentation 
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New Downeast Section Chartered 





Presentation of the Down 
East Main Section charter 
is made by Nelson Gilder- 
sleeve (right), District vice 
president to Norman L. 
Danforth, president of the 
new section. The charter 
presentation was made 54 
weeks from the date the 
steering committee was 
organized. 


For many years Boston was the 
nearest ISA section for instrument 
users in Maine. This sore felt need 
resolved itself at a discussion meet- 
ing in early 1959 on the feasibility of 
ection. The appointment of 
mmittee, a membership 
meeting and a charter application 
followed in short order. In May 1960 
the Down East Main Section num 
bering 34 member received it 
charter in Pittsfield. New officer 
are Norman Danforth, 
falph York, vice president; 
Vanderveld, treasurer; John Brava 
cos, membership chairman, Russell 


a local 


a teering cé 


president; 
Jame 


H. Penticost, journal correspondent, 


Robert Pinkham, program 


Chicago Section Sponsors Instrument Courses 


A new educational series in in- 
truments and control engineering 
will be offered by the University of 
Illinois (Extension Division) in co 
operation with the Chicago Section, 
ISA 

The courses are being given in 


order to meet the expanding re 


quirements of instrument techni 
clans, instrument engineers and proc 
e engineers in the Chicago area 


They provide an excellent orienta 
tion for the application engineering 
and systems analysis courses that 
will be presented here in the future, 
ylanning further specialized 
such as electronics, 


or for 
tudy in areas 
hydraulics, computers and analytical 
instrument 


Measurement Techniques 

The first of the two courses in 
this new educational series is Meas- 
urement Techniques for Instrumen- 
tation. Eleven 3-hour sessions start- 
ing Sept. 27 will cover the elements 
used for basic measurements of flow, 
temperature, level, pressure, the op 
erating principles of these elements, 
and basic techniques for special types 
of measurement involving composi- 
tion, pH and density. 


Control Principles 

The second course, Automatic 
Proce Control, also offered in 
eleven 3-hour sessions starting Sept 
29, covers the many aspects of con 





SECTION BRIEFS 


NEW OFFICERS for the Lehigh 
Valley Section are Ted Tucker, pre 
ident Richard Crouthamel, vice 
president, James H. Rittenhouse, sec 


retary, and H. A. DeRemer, treasurer 


“A LOOK AT VALVES in the 
Proce Loop’ was the topic of guest 
peaker C. F. Woods, Western Re 
gional Valve Manager of the Min 
neapolis-Honeywell Regulator Com 
pany at a recent meeting of the Paso 
Del Norte Section ’ 


FLOYD E. BRYAN of Douglas Air 
craft Company has been elected pres 
ident of the Los Angeles Section. He 
is currently serving as director of 
the Aeronautical Division, Standards 
and Practices Department 


194 ISA Journal 


HIGHLIGHTS of the recent Hou 
ton section meeting were two color 
films, “The Ages of Time” produced 
by the Hamilton Watch Company 
and “Heat Transfer Between 400 
and 700°F” produced by the Dow 
Chemical Company. Moderator for 
the second film was Napoleon B 
Ramsey, a specialist on the uses of 
Dowtherm chemicals for high temp 
erature heat transfer and manager, 
Houston Div., Dow 


chemical sales, 


AT THE ANNUAL SOCIAL meet 
Milwaukee section at 
wives and 


ing of the 
tended by members, 
guests, the following officers were 
elected: John S. Wright, president, 
Clarence Johnson, vice _ president, 
Kenneth Holmes, treasurer and Ray 
Jensen, secretary; Warren D. Ehrke, 
national delegate, and George Rey- 
nolds, alternate delegate 


trol principles, including open loop, 
closed loop control, and the various 
modes of control: proportional, inte- 
gral, rate and combinations of each 
This material is treated as specific- 
ally applied in pneumatic, hydraulic 
and electric or electronic control 
systems 


Early registration is suggested be 
cause of the great interest in these 
courses. For further details contact 
Hugh Wilson, Technical Chairman, 
Educational Committee, Chicago Sec- 
tion, ISA, Moore Products Company, 
or Arthur Proteau, Illini Center 
LaSalle Hotel, LaSalle and Madison 
Streets, Chicago 2, Illinois 





ISA Sixth Symposium on 
Instrumental Methods 
of 
Analysis Proceedings 
Now Available 


A four hundred page Proceed 


ing which includes discu 
sions of the papers presented 
ISA Sixth Symposium 
Methods of 

Montreal 


1960 is now 


at the 

on Instrumental 

Analysis held in 
Canada, June 1-3, 
Price of this publi- 
cation is $10.00 to ISA Mem- 
bers and $15.00 to Non Mem- 
bers. Orders may be sent to 
ISA Headquarters, Publica 
tions Department, 313 Sixth 
Avenue, Pittsburgh 22, Pa 


available 
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Strictly Sectional 


1960-61 officers for the New Jersey 
Section are G. L. Stebbins, president, 
W. Adamson, first vice president, 
C. W. Singleton, second vice presi- 
dent, D. Hankinson, secretary and 
G. Merck, treasurer. 

The Southern Chemical Cotton 
Company was the site of a tour by 
the Chattanooga Section 


Baton Rouge Section members re- 


cently held a meeting not for the 
advancement of science or the busi- 
ness-of-the-day but for the prim- 


ary purpose of promoting good fel- 
lowship and just plain enjoying 
themselves new officers for 
3aton Rouge are president, L. M 
Decker, vice president, C. E. Jones, 
secretary, N. C. Heffron and treas- 
urer, V. M. Davidson 


At a board of directors meeting 
of the Indianapolis Section, the fol- 
lowing 1960-61 committees were 
elected: Program and Attendance: 
J. Don Korra, chairman, J. R. Smith, 
J. B. Brill, L. W. Loyen, H. D. Talbot; 
Nominating: P. E. Henke, chairman, 
R. L. Dietz, A. L. Fisher, S. G. Pen- 
nock, R. C. Jones; Membership: E. J 
Wiedenheft, chairman, R. L. Clegg, 
E. L. Burton, W. C. Comstock, T. R 
Black; Education: K. F. Wacker, 
chairman, F. D. Wallace, R. D. Ar- 
buckle 


Lehigh Valley Section members 
had a first-hand look at the prepara- 
tion of a good brew and the machin- 
ery and instrumentation used in its 
making, when they recently toured 


Neuweiler’s Brewery in Allentown, , 


Pennsylvania 


Inspection of the Houston Ship 
Channel was the highlight of Hous- 
ton Section’s tour aboard the “Sam 
Houston” 


Rain or shine, Pittsburgh Section 
members defied the elements by 
holding their annual picnic at the 
South Park Lodge, complete with 
fireplace, kitchen and dance floor 


New officers for the Oak Ridge 
Section are J. L. Noey, president, 
M. B. Herskovitz, secretary-treas- 
urer, W. G. S. Fort, alternate nation- 
al delegate, and J. T. DeLorenzo, ex- 
ecutive councilor at the meeting 
of the executive council, the expan- 
sion of education in instrumentation 
during the next year was proposed 
under the three categories: profes- 
sional education, technical education 
and management 


The summer outing for the Atlan- 
ta Section was held at Lake Alla- 
toona with the following program 
of activities: swimming, water ski- 
ing, eating and other pursuits 





Among those at the speakers table who recently took part in the new members and 
sponsors dinner of the Wayne County Section were (left to right) Richard McLeod, 
guest speaker; William (Whitey) Walters, incoming president; Gilbert F. Rowland, 
president; Milton M. McMillen, vice president, District V; William Newman, treasurer 
and Jack Feiten, secretary. Over forty new members were introduced, after which the 
newly elected officers for the coming year were formally installed. The featured 
speaker of the evening, Mr. McLeod of the Michigan Consolidated Gas Company, 
narrated a film presentation, ‘““The St. Lawrence Seaway'’. An annual event, the new 
members and sponsors dinner was presented with the compliments of the Smith 
Instrument and Equipment Company and the Clark Brothers Instrument Company. 





Members of the ISA committee delegation attending the sixth ISA Instrumental Methods 
of Analysis Symposium in Montreal, visited the office of the Honorable Senator Sarto 
Fournier, Mayor of Montreal, to sign the Golden Book of the City of Montreal. 
(L. to R.) H. J. Noebels, W. C. Gardner, E. H. Johnson, M. D. Weiss, Senator Fournier, 
Paul DuFresne, Colin Kent, John Van Oostrom, Joseph R. Rogers and Dr. Robert F. Wall. 
The June Symposium, hosted by Montreal Section, presented six carefully documented 
reviews of every major aspect of analysis. Reported were the status of analysis in 
Europe, the United Kingdom, NMR and EPR, the present and future role of gas 
chromatography, IR and UV spectrophotometers, and electrochemical methods in proc- 
ess control. ISA men responsible for the symposium were general chairman, P. H. 
Stiriing; program chairmen, William C. Gardner and C. F. Braun, and host committee 
chairman K. Colin Kent. 





> NEW MEMBERS 


BATON ROUGE: Chester W. James MOJAVE DESERT: Douglas Hounsell 
CHICAGO: Ahdor H. Alton Warrer F NEW JERSEY: Ronald V. Lint Austin F 

Carlson, Vern D DeBolt David A Marx Harold Vl MecCartl Paul 

Erickson, Leroy C. Gile Donald W Stamer 

Gordon, Robert E. Schmid, Jame G ‘ 

Sills, Daniel C. Stahly, Danie' J. Love NEW YORK: Charles Askana 
CINCINNATI: George R. Browr PITTSBURGH: Benjamin F. Bain, Donald 
CLEVELAND: V. Frances Gaylor, Ormund a Se Sf. Eee. Meee, © 

A. Seglem G. Vogt, Matthew J. Wals! 
Saree wees S. Sranee SAINT LOUIS: Frank Fillo, Jy 


DENVER: Jean G. Goppert : . 
DETROIT: Joseph S. Korow, Robert ( SAVANNAH nag William J. Roacl 


MacMillian, George R. 7 ucholski TULSA: George Andrew 

FAIRFIELD COUNTY: ‘|. ias T. Tebo WAYNE COUNTY: Bert L. Barton, Edward 
° . A. Coker 
HOUSTON: George T. Byer, Jack Gusler ’ 
2 UNAFFILIATED UNITED STATES: Frank 

Gots Tn Sane J. Boyd, Thos, C. Clayton, II, Paul E 

‘ Lamb, ' nave f Ril - - : Faulkner, Joe E. Gardial, Dean H 

J. Norman, Alfred H iley, J1 ; Parker Victor W Rose Somae 
KANSAS CITY: Glenn E. Caldwell, Eldon Templeton, Tadao Yamada 

i. Raven ea UNAFFILIATED FOREIGN: Sergio F 
LOS ANGELES: John W. Topham 3eltran. Piero Florio, Bruno Mavilio 
MILWAUKEE: William F. Eagan Clarence L. Wood 
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A MEASURING DEVICE 


AS VERSATILE AS 


YOUR OWN IMAGINATION 


This one instrument lets you meas 
ure— without contact— any variable 
convert to a change in 
And let 
accurately and at less cost than has 
ever before been po ible 


Delta 


you an 


capacitance ; you do it more 


Decker’s new Unit 904-1 


accepts capacitance changes as small 
ponds with analog out 


Vde 


direction as well as 


as 1 mmf, re 
put voltages as large as 3O 
which indicate 
magnitude of change 

You simply plug the unit into a 


60 cy. 115 v. 


upply and connect the 


THE 


SEE US 
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probe to any simply constructed 


capacitance sensor that suits your 
special needs. Everything else you 
right in... including 


need is built 


an easily read meter that may be 


bypassed if necessary to facilitate 
external recording, display, or control. 


You'll 


jobs for your Delta Unit. The device 


have no trouble finding 


is so basic that it hardly has any 
limitations. Complete details are on 
Data Sheet 904-1, available on 
request. The Decker Corporation, 


Bala Cynwyd, Pennsylvania. 
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Opening of the Preliminary Session (left) of the 1960 International Federation of 
Automatic Control, University of Moscow. Interior of an infrared analyzer (right) on 
display at the Exhibition of Industrial and Agricultural Achievement near Moscow 


Looking Inside 
RUSSIAN INSTRUMENTS 


During his recent trip to Russia 

a delegate to the first IFAC meet- 
ing, David M. Boyd, Jr. of Universal 
Oil Products was granted permission 
to inspect, with his camera, a Baku 
refinery on the Caspian Sea. Thi: 
visit was unusual because it wa: 
the first time that an American had 
been allowed to visit a Russian re- 
finery since Lend-Lease day: Mr 
Boyd also visited a refinery control 
development laboratory in Lenin- 


grad. Here are his comments and 


ome of the photographs he obtained 


The first full-scale meeting of the 
International Federation of Auto- 
matic Control was held in Moscow 
from June 27 through July 2. More 
than 700 delegates from 26 countries 
participated in this meeting which 
featured more than 280 papers. The 
United States was well represented 
with 150 in attendance 

This first IFAC conference was an 
outgrowth of an earlier interna- 
tional gathering held four years ago 
in Heidelberg. U.S. participation 
is through the Automatic Control 
Council, made up of delegates from 
AIChE, American Institute of Elec- 
trical Engineers, American Society 
»f Mechanical Engineers, Institute of 
tadio Engineers and Instrument So- 
iety of America. Aim of IFAC is 
in international conference every 
four years to review technical ad- 
vances during the preceding period 
First president was Harold Chestnut, 
General Electric Co., who has been 
ucceeded by Prof. A. M. Letov, of 
the Institute of Automatics and 
Telemechanics at Leningrad an 
indication of Russian interest in this 
ganization 


Automation Rated High by USSR 


This international event was 
supported by high-level Russian 
political and scientific officials. The 
conference was opened in the 
marble-columned auditorium of 
Moscow’s celebrated skyscraper uni- 
versity. Top Russian engineers, sci- 
entists and educators participated 
The finale was a banquet for all 
delegates held in the famed Kremlin 
Palace, and attended by political 
and technical dignitaries. The USSR 
even issued a special postage stamp 
to commemorate the meeting 


Summarizing his impression 
307d said that Russia has definitely 
set automation as completely a 
possible as one of it 
goals. The impetus comes from top 
technical and managerial levels. The 
aimed at 


national 


program appear to be 
leapfrogging the Russian shortage of 
skilled technicians by meeting the 
needs of “second generation” plant 
and processes with control device 


Boyd estimates the capacity of the 
3aku plant he toured as about 100,- 
000 BSD. Comparisons with U. §S 
refineries are difficult to make, he 
points out, because Russian produc- 
tion is geared to different market 
requirements, such as greater need 
for diesel and jet fuel. The Baku 
plant, completed about three years 
ago, has three catalytic cracking 
units (one fluid and two gas lift 
catalytic cracking) with catalyst 
manufacturing facilities, several 
thermal cracking units, and sulfuric 
acid alkylation and aluminum chlor- 
ide isomerization units for gasoline 
production. Ethylene and propylene 


are piped to a nearby plant 


Analyzers Being Developed 


Controls and instrumentation (see 
photos) appeared to be adequate fo! 
the refinery requirements. But fur- 
ther use of sophisticated controls 
can be expected to stem from work 
underway in the Leningrad devel- 
opment center. Here is centered 
research into instrumentation, with 
emphasis on special purpose and 
stream analysis instruments for re- 
fineries. Development activities cur- 
rently include work on colorimeter 
infrared analyzers, chromatographs, 
dielectric measurement and refrac- 
tive index measuring devices. Qual- 
ity of the instrumentation is difficult 
to assess, Boyd report because he 
aw none in actual operation 


Selling Managers 

Instrumentation also occupi¢ a 
prominent position in the 600-acre 
exhibition of industrial and agri- 
cultural progre in Moscow. The 
achievements and goals of Soviet 
industry and agriculture are show- 
cased in 80 pavilions, which cover 
the gamut of Soviet economic life 
Instrumentation displays show much 
the same range of devices as Boyd 
aw in the Leningrad center 

Beyond staffing the exhibition 
with conventional tourist guides, the 
Soviet government also provides en 
gineers who can discuss specific 
details of the various displays with 
visiting Russian plant managers 
and perhaps even inject a little 
sales effort to persuade the mana- 
gers to adopt more automation in 
the facilities they supervise 

Please Turn to Page 198) 
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Chromatograph on display at 
the exhibition of Industrial 
and Agriculture Achievement 
near Moscow 


Two very famous names in 
the automatic control field: 
(left) Dr. -Ing Hans Sartorius 
of Germany and Professor 
Norbert Weiner of MIT 


David Boyd, past chairman of 
AIChE Process Control Com- 


mittee, discusses a Russian 
controller with T. Kalytvyans- 


kaya, superintendent in charge 
of the sulfuric alkylation unit 
in Baku 


Electric slide valve actuator 
on a fluid catalytic cracking 

Professor Gerecke of Switzer- unit in Baku refinery. 
land (left) with Professor and ; 
Mrs. Letov. Professor 
is president of IFAC 


Letov 
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Remote tank gaging equip 
ment on display at exhibition 
of Industrial and Agriculture 

Alexander B. Chalusken, Dep- Achievement near Moscow 

ity Director of the Institute 

ff Automatics and Teleme- 

chanics (left) and Professor 

J. F. Coales of England at the 

party given by the USSR com- 

mittee at the Budapest Res- 

taurant the Saturday before 


the IFAC Conference 


Rear of control panel showing 
test installation of new type 
of “stacked” controllers. 


Dr. Harold Chestnut, first 
president of IFAC (left) with 
Dr. R. Oldenbourg of Munich, 
Germany (center) and Profes- 
sor P. J. Nowacki of Poland. 


One of three catalytic crack- 
ing unit control rooms in Baku 
refinery. 
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“2700 FLOWRATOR METER 
Push-down, pull-up and this flowmeter 
with the snap-in tube is all set to go. Has FOR ACCURACY 


the amazing tempered metering tube that 
takes 50% higher operating pressures. Un- Vi, ; 
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METER 


Stamp-out flowmeter extensions with the ~ 
. no recessed MAGNETIC 


Magnarator! No pipe turns. . 
areas where products can congregate. FLOW METER 
Not merely an indicator, but a linear 


pneumatic transmitter as well! —-AMAZING- 


oe J} An unobstructed length of pipe 
Dial | that measures the flow of even 
the least conductive fluids by 
Indicator the invisible magnetic field! 
Extends the range of accurate 
flowmetering to heretofore un- 
believable limits. 
Makes the popular armored flowmeter YOUR ATTENTION INVITED 
more useful than ever before. Magnetic to the new fully transistorized 
coupling converts float position to pointer indicator-recorder for theabove- 
position on a horizontal segmental scale of d mentioned magnetic flowmeter. 


METER 


the very latest design. 
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ELECTRONIC INSTRUMENTS 


Have you seen the Compatible Transmitter? 
Have you seen the Electronic Indicator-Recorder? 
Have you seen the Electronic Controller? 
Have you seen the Electronic Control Station? 


When you see the new F&P electronic 
control system you will find that the full 
promise of electronic control 


rigorous 





can at last be realized! 

You can SEE the system 
now. You will be able to put 
it to work in your plant the 
very minute that field tests 


that we have ever devised. 
When our electronic instruments are re- 


leased for your use, they will 
have been proved in actual 
operation. 

It is the determination of 
the house to send out noth- 
ing but what is of the high- 
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are completed. These tests 


est possible quality and de- 
are the most extensive and 


pendability. 


PNEUM ATIC ) 
INSTRU MENTS 


DP TRANSMITTER 
53P CONTROLLER 
MINIATURE INSTRUMENTS < 
TEMPERATURE AND PRESSURE 
BELLOWS METER 


2©4+@= 
With all due modesty we direct your valued 
attention to the estimable selection of F & P 
pneumatic control instruments available for your 
delectation. 

No mere flowmeter manufacturer, WE ARE AN 
INSTRUMENT COMPANY! We offer instru- 
ments to measure not merely flow, but tempera- 
ture, pressure, level, density, viscosity, consis- 
tency ...a veritable panoply! 

We have instruments to convert such measure- 
ments to accurate pneumatic signals .. . to 
populate the control panel itself ...a selection 
so wide, deep, and varied as to make the head 
swim and the spirits cry out. 





May we be so bold as to suggest that in our 
collection you will find an instrument for every 
kink in the knottiest of control loops? 


*. . | 4 
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4 
WARMINSTER PEND 
These MANUFACTURING AFFILIATES carry Fiecher & Porter ensineariag 


designs to the far corners of the earth FISCHER & PORTER LTO WORK 
INGTON, CUMBERLAND ENGLAND FISCHER A PORTER GmbH GROSS 


ELLERSHAUSEN BEI GOTTINGEN GERMANY « FISCHER & PORTER NN V 
KOMEETWEG 11 THE HAGUE NETHERLANDS « FISCHER & PORTER Pty 
LTO 1457 MALVERN ROAD. TOORONGA SE 6, VICTORIA AUSTRALIA 
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GRAPHIC RECORDER 


-Offers exceptional 
sensitivity, speed, 
and accuracy... 


as ows S20” 


(Model JY-100) 


Here is a superior quality recording 
potentiometer, engineered for modern 
laboratories, and offering these advan- 
tages—all standard: 


Fast balance time—only 14 second 
High accuracy—'!/,% of span. 

Span: 10 mv (Model JY-100); 10 mv to 
100 V, with 10-step attenuator (Model 
JY-110) 

5” chart width 

Hum suppressor minimizes stray 60 
cycle pickup. 

Chopper stabilized—no zero-drift prob 
lems. 

Floating high-impedance input — with 
separate chassis ground. 

Many other quality features. Write for 
complete data. 


INSTRUMENTS, INC. 
Manufacturers of Precision Recording 
Instruments 


638 West 17th St., Costa Mesa, Calif. 
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SCANNING 


TEST EQUIPMENT 





Servo-Gage 
Oscillator 





This set-up in Hills- 
McCanna’s lab tests 
diaphragm materials. 
Pressure cycles are 
generated by a Servo- 
Gage Oscillator made 
by Associated Control 
Equipment, Ine. 


Like research men_ every- 
where, Hills-McCanna valve de- 
velopment engineers are con- 
stantly on the lookout for bet- 
ter materials to improve the per- 
formance or life of their com- 
pany’s products. For instance, 
they carry on extensive testing 
of new diaphragm materials for 
use in control valves. Dia- 
phragms made of many differ- 
ent materials are repeatedly cy- 
cled under varying conditions 
and pressures to see how long 
they will stand up. 














These 


cyclic 
generated by a Servo-Gage Os- 
cillator. Being an all-pneumatic 
instrument, it is well suited to 
laboratory work because it re- 
quires no electrical connections. 
It is adjustable to deliver on a 


pressures are 


pre-determined time-cycle a 
pressure impulse of preset size; 
or the pressure of the impulse 
can be varied through a pneu- 
matic controller. Hills-McCanna 
uses this adjustable signal fea- 
ture to produce test cycles cor- 
responding to the service re- 
quirements of their valves. 


Torque Feedback Test 


The delicate matter of missile 
guidance poses a problem for the 
Arma Division of American 
Bosch Arma Corporation, a lead- 
ing maker of inertial guidance 
systems and components. Only 
highly specialized tests will 
prove out the performance of 
these incredibly accurate instru- 
ments. 

For development and for pro- 
duction testing of gyros, Arma 
uses a complex Sanborn de- 
signed and built “150” oscillo- 
graph recording system. Gyros 
are placed in a sidereally-driven, 
equatorially-mounted test table 
(see photo) which rotates it at 





Test table (fore- 
ground) rotates gyros 
once per day while 
data are recorded by 
Sanborn oscillographs 
housed in the EMCOR 
modular enclosures 
(in background). 


one revolution per day relative 
to gravity. Gyros undergo 
torque-feedback tests which 
measure electronically the “gyro 
drift rate” — the error of the 
gyro in producing a true space- 
fixed reference. From _ these 
torque patterns, Arma engineers 
can separate the several error- 
contributing factors — random 
drift, acceleration drift, and non- 
acceleration drift. 

Analysis of the oscillograph 
records from such tests provides 
acceptance and rejection data 


for production gyros, as well as 
valuable information for evalu- 
ation of development models. 


















ROCKWELL- 
REPUBLIC 


INSTRUMENTS, 
CONTROLS, AND VALVES 


Rockwell-Republic Control Systems. Republic engineers and furnishes 







equipment for both electronic and pneumatic control systems, for use on 
large central stations, package boilers, process industries, and steel mills 
Republic has installed more than 125 electronic control systems since the 
first one in 1949. They total more than 400 unit-years of operation. These 
central systems automatically control steam pressure, combustion, furnace 
pressure, excess pressure, boiler level, and other variables 











; 
’ 
i 
- Steam Dump Valve. Series 700 double- Quick-Change Trim V-10 Valve. For 
valve (G00 psi) with Series 73 posi- severe services up to 4500 psi, newly im 
tioner. Valve shown used in nuclear power proved regulating valve features quick- 
plant to dump steam to condenser when change trim that allows dismantling and 
steam must by-pass turbine. reassembly within minutes without re- 
moving valve from line 
> 
4 VDP Differential 
1 VS Squaring Bellow Type Pressure Transmitter 
, Relay VP Pressure 
Transmitter VSR Square Root 
> Extracting Relay 
- VT Temperature 
Transmitter 
-; 
S 
1 
c 





Bourdon Tube 
VP Pressure 
Transmitter 





a t VRR Ratio Relay ve Cotter 
Ss Common Pneumatic Component 
= the Heart of Each Instrument 
Null-Balance-Vector Pneumatic In- of a high rate of inter-changeability of 
struments. When used with each other, parts and simplified training requirements 
as Rockwell-Republic null-balance-vector because a common pneumatic compo- 
"7 instruments offer the special advantages nent is used throughout the line 


In addition to the above items, a complete line of 
Rockwell Republic instruments and controls including 
Desuperheate rs, Electric Transmitters, Flow Meters, CO? 





meters, valves, and others is available. Write to Republic Flow 
Meters Company, Subsidiary of Rockwell Manufacturing Company, 
2240 Diversey Parkway, Chicago, Illinois. 
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Improved Final Drive Unit. Operates 


valves, dampers, inlet vanes, etc., in re- 
sponse to either pneumatic or electroni 


signals from remote control station. Can 


1 manually. Power ts 


also be operate 
pneumatic 





M/A Control Stations. Republic offers 
a complete line of compact, panel 
mounted control stations for use with 
Null-Balance-Vector instrument control 
systems. These control stations are made 
in several types to accommodate a wide 


variety of pneumatic control applications. 


Sve f e and other Rockwell-Repul 
produc al Booth 1901, the ISA She 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL© 











TECHNICAL LITERATURE AVAILABLE on INSTRUMENTATION 


RECOMMENDED PRACTICES |! 


ire co l i} r 


Code No 


RP1.1-7 err 
exter 

RP2.1 Manon 
$1.00, Nor 

RP3.) I wmeter 


ndensi 


RP3.2 


RP4.1 Uniform Face to Face Dimer 
for Flanged Control Valve Bodie 
ISA Memb. $.25, Non-Memb. $.35 

RP4.2 Standard Control Valve Manifold 
Design ISA Memb. $.50, Non 
Memb. $.75 

RP5.1 Instrument Flow Plan Symbol 
ISA Memb. $1.00, Non-Memb. $1.50 

RP7.1 Pneumatic Control Circuit Pre 
ure Test. ISA Memb. $.25, Non 
Memb. $.35 

RP7.2 Color Code for Panel Tubing. ISA 

Memb. $.25, Non-Memb. $.35 

Meroury Handling. ISA Memt 
$50, Non-Mempb. $.75 

RP12.1 Electrical Instrument 
( Atmospheress ISA 


RP 11.1 


Non-Memb. $.75 
RP12.4 Instrument Purging fo 
of Hazardou Area Classifica 
ISA Memb. $.75, Non-Memb : 
RP16.1-3Terminology. Dimensions & Safe 
ty Practices for Indicating Vari 
able. Area Meter (Rotometers) 
ISA Memb. $.50, Non-Memb. $.75 
RP20.la Instrument Specifications Form 
(see listing) ISA Memb. $1.00 
Non-Mempb. $1.50 
Materials for Instruments in 
diation Service. ISA Memb 
Non-Memb. $.75 
Dynamic Response Testing of Pro 
cess Control Instrumentation Part 
1_-General Recommendations. ISA 
Memb. $.50, Non-Memb. $.75 
Dynamic Response Testing of 
Pr Control Instrumentatior 
Device with Pneum: 
Vert 


RP25.1 


RP 726.1 


RP26.3 


SPECIFICATION FORM PADS - Available 
for each of the Specification Forms print 
ed in Recommended Practices RP20.1. Eact 
pad contain 0 translucent heet of a 
single form with appropriate instructions 
m opaque paper at the end of each pad 


Code No. 
RP20.1 Complete Set of 20 pad ISA 
Memb. $15.00, Non-Memb. $22.50 
Temperature’ Instruments ISA 
Memb. $1.25, Non-Memb. $1.75 

Temperature Instruments (Filled 
System). ISA Memb. $1.25, Non 
Memb. $1.75 


Pad la 
Pad lb 


SA Member Non Member 


Name 
Title 
Company 
Addre 
City 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Check 


Enclosed find 


Pad 


Pad 7 
Pad 3 
Pad 


Pad 


Pad 
Pad 
Pad 


Pad 
2 ) 75 

Pad age 2 0 above ISA Mer 
$1.25, Non-Memb. $1.75 

Pad 72 Differential Pre ire 
ment ISA Memb. $1.25 
Memb. $1.75 

Pad Page 2 of above ISA Memt 
$1.25, Non-Memb. $1.75 

Pad Orifice Plated and Flange ISA 
Memb. $1.25, Non-Memb. $1.75 

Pad Level Instruments. ISA Memb 
$1.25, Non-Memb. $1.75 

Pad Receiver instruments. ISA Memt 

1.25, Non.-Memb 75 

2 of above 
Non-Memb 
Valve 
$ Non-Memb 
Pad 12a ressure Safety 
Memb. $1.25 


Pad 
Pad lla 


ISA PROCEEDINGS Each year t! 

nical papers presented at ISA's 

Conference are published in bound 

tions These Proceeding constitute a 

permanent record of the progre being 

made in instrumentation and automatic 

control. They are invaluable’ reference 

books for every instrument executive, en 

gineer, and technician 

Code No. 

1957 ISA Annual Conference 
$3.00, Non-Memb. $5.00 

1957a Ga Chromatography Symposiun 
ISA Memb. $12.00, Non-Memb. $12.00 

1957b National Telemete ) Conference 
ISA Vien $3.00. N } *Y », $5.00 

1958 Chen Petroleun i imen 
tation Symposium. ISA Memb. $3.0 

h Memb. $5.00 

1958a Instrumental Method of Analy 
ISA Member $3.00, Non-Memb. $5.00 

1958b 4th National Flight Test Symposi 
im ISA Member $5.00, Non-Memt 
$8.00) 

1958c National Telemetering Conference 
ISA Memb. $3.00, Non-Memb. $5.04 

1958d ibber & Plastic Instrumentatior 
Symposiun ISA Memb. $3.00, Non 
Memb. $ 

1959 Chemical & Petroleum Instrumen 

symposium. ISA Memb. $5.00 
mb. $8.00 

1959a Chromatography Syvmposiur 

being printed price not estab- 
hed.) 

1959b Iron & Steel Instrumentation Con 
ference ISA Memb $3.50 Non 
Memb. $3.50 

1959c National Power Symposiun ISA 
Memb. $5.00, Non-Memb 00 

1959d National Telemetering Conference 
ISA Memt $3.00, Non-Memb. $5.00 

1959e Nuclear Instrumentation Sympo 
un ISA Memt $5.00, Nor 


INSTRUMENT SOCIETY OF AMERICA, 313 Sixth Ave., Pittsburgh 22, 


Please send me the following ISA Technical Publication 


tal $ 


Product 


one State 


Money Order 


Cash Company Purchase Order 


Rip alee edie steseheentineip ahaa eheiins cian ani aan cihiar nate etita ED an ReeN tm MNtNainananete 


204 ISA Journal 


1960 
1960a 
1960b 


1960c 


1960d 


1960e 


1960f 


TRAINING AIDS AND FILMS--Texts for 
training in automatic control and out 
lines for a basic course in industrial in 
struments are available and in constant 
use by ISA Members. Prices below are 
ingle copy prices. Special prices quoted 
for lots of 10 or more. Write for informa 
tion on films 


Code No. 

1A Principle of Frequency Response 
Text of ISA Film). ISA Memb. $1.25 
Non-Memb. $2.00 

2A Principles of Automatic Control (Text 
of ISA Film). ISA Memb. $.65, Non 
Memb. $1.25 
Industrial Instrument Training Course 
Outline. ISA Memb. $.50, Non-Memb 


$.75 


RUSSIAN TRANSLATIONS~- Authoritative 
English cover-to-cover translations of four 
leading Russian technical journals provide 
the means of staying informed of the 
latest developments in Soviet instrumenta 
tion, measurement techniques and auto 
matic control. Prices listed, yearly sub 
scription 


Code No. 

MT8 Measurement Techniques 
Monthly U.S. & Canada $2 
Other $23.00. Libraries of 
Profit Academic Inst U:S 
Canada $10.00, Others $13.00 
Measurement Techniques ‘59. Bi 
Monthly U.S. & Canada $25.00 
Other $28.00. Libraries of Non 
Profit Academic Inst U.S. & 
( $12.50, Other $15.50 
Ir ruments & Experimental Tecl 

1958 & 1959. Bi-Monthly 
: & Canada $25.00 Other 
5.00 Libraries of Non-Profit 
idemic Insts U.S. & Canada 
$12.50, Others $15.50 
Automation & Remote Control 
1957 & 1958. Monthly U.S. & 
Canada $30.00, Other $33.00. Li 
brarie of Non-Profit Academic 
Inst U.S. & Canada $15.00 
Others $18.00 
Automation & Remote Control ’59 
Monthly U.S. & Canada $35.00 
Others $38.00. Libraries of Nor 
rofit Academic Insts U.S. & 
Canada $17.50, Others $20.50 
Industrial Laboratory ‘58 & ‘59 
Monthly U.S. & Canada $35.00 
Others $38.00. Libraries of Non 
Profit Academic Insts U.S. & 
Canada $17.50, Other $20.50 
Combination Subscription to all 
4 Journals 58. U.S. & Canada 
$100.00, Others $112.00. Librarie 
of Non-Profit Academic Insts 
U.S. & Canada $50.00, Others $62.00 
Combination Subscription 
4 Journals 59 U.S. & Canada 
$110.00, Others $122.00. Libraries of 
Non-Profit Academic Insts U.S 
& Canada $55.00, Others $67.00 


ELECTRICAL SAFETY ABSTRACTS— 251 
full abstracts, 356 references, 116 page 
covering all important data on explosion 
hazards, intrinsic safety and the electrical 
ignition of gases, vapors, dusts published 
since 1920 


Code No. 
ESA Electrical Safety Abstract ISA 
Memb. $3.50, Non-Memb. $5.00 











There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 














4 NEW BOOKS 


Fundamentals of Semiconductors, 


M. G. Scroggie; 160 pp., $2.95 
Paper-coveved edition explains the 
ry, development, functions, poten- 
tialitie emiconducto! cove! 
transistors, rectifiers, photo-electri 
devices, thermistor varistors, ma 
sers, mavars and future develop 
ments. (Order from Gernsback L 
brary, Inc., Book No. 92, 154 W 
14th St., New York 11, N. Y.) 


Aerospace Dictionary, Frank Gay- 


nor, 260 pp., $6.00 
essential terminology 


astronautics, guidance 
telemetering de- 


Reference of 
in rocketry, 
systems, satellites 
vices, manned space flight, re-entry 
phenomena, celestial mechanics, op 
tical and radio astronomy, aero- 
nautical science. (Order from Philo- 
sophical Library, Inc., 15 E. 40th 
St., New York 16, N.Y.) 


Applied Gamma-Ray Spectrometry, 
Editor: C. E. Crouthamel; 443 pp., 
$6.50 


Text covers application of gamma 
ray spectrometry to fields other than 
nuclear physics; deals with intrinsic 
and extrinsic variables affecting the 
observed gamma-ray and X-ray 
spectra; activation analysis empha- 
sized; useful reference in ‘radio- 
chemical and analytical instruments 


courses (Order from Pergamon 
Press Inc., 122 E. 55th St., New York 


22, N.Y 


Controlled Rectifier Manual, 


pp., $1.00 


manual for applying sil 
rectifiers (scr) in 
electronic equipment, discusses volt 
age transients 1n scr circults, test cir- 
cults, turn-off characteristics of the 
device, methods, firing characteris- 
tics and circuits, series and parallel] 
operation of scr’s. (Order from Gen- 
eral Electric Co., Dept. SCR, Charles 
Building, Liverpool, N.Y.) 


New design 
icon controlled 


Engineering Mechanics: Dynamics, 
Dr. Irving H. Shames; 631 pp., 


$6.75 

Dealing thoroughly with vector 
treatment, volume provides compre 
hensive background in space me- 
chanics and dynamics; describes 
various practical applications to 
actual technological situations in 
volving matter in motion. (Order 
from Prentice-Hall, Inc., 70 5th 


Ave., New York 11, N.Y 


The Dynamic Behavior of Thermo- 
electric Devices, Pau! E. Gray 
136 pp., $3.50 


nic behavior f thermoeilectri 
device result of which can _ be 
ised to eva 


of material 


quantitative 
device parame 
n the dynamic behavior of device 
(Order from John Wiley 
Inc., 440 4th Ave., New York 16 
N.Y o! The Technology Pre 
Massachusett Institute 
NOlOgYy 


luate 


and 


Photoconductivity of Solids, Richard 
H. Bube, 461 pp., $14.75 


Book provides’ unified physical 
description and interpretation of 
photoconductivity phenomena; 
draws examples from different 
kinds of materials; correlates pho 
toconductivity and other related 
phenomena in insulators and semi 
conductors. (Order from John Wiley 


& Sons, Inc., 440 4th Ave., New 

York 16, N.Y.) 

Design for a Brain, W. Ross Ashby, 
286 pp., $6.50 

Second edition proposes solution to 


nervous sys 
produce 


origin of 
ability to 
new version pre- 


problem of 
tem’s unique 
adaptive behavior; 


sents material in more cogent form 
than earlier edition due to greater 
understanding of brain-like mechan 
isms. (Order from John Wiley & 
Sons, 440 4th Ave., New York 16, 
N.Y.) 


Engineering Thermodynamics, 


James B. Jones, George A. Hawk 
ins; 724 pp., $8.50 
Introductory textbook for unde! 
graduate engineering course in 
thermodynamics help tudent un 
derstand Ist and 2nd law, physical 


relationships and applica 
principles to engineer 


property 
tion of these 


ing systems. (Order from John Wi 
ley & Sons, Inc., 440 4th Ave., New 
York 16, N.Y.) 

Direct Conversion of Heat to Elec- 


Joseph Kaye 
$8.75 


Editors 
Welsh; 250 pp., 


tricity; 
Je ohn A 


Edited collection of papers prepared 
in the new technology of 
consists of funda- 


themoelec 


by persons 
direct conversion 
mental! discussion in 


tric energy, thermionic energy and 
magneto hydrodynamic conversion 
and fuel cells. (Order from John 
Wiley and Sons, 440 4th Ave New 
York 16, N.Y 
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eoePROCESS STREAM 
OXYGEN ANALYZER... 





content of 
furnace at- 


oxyeen 
streams 


for determining 
chemical process 
mospheres, etc. Design features include 
> PARAMAGNETIC TYPE 
> EXPLOSION PROOF 
or non explosion proof 


> RUGGED CONSTRUCTION 





ae 





eoePROCESS FLAME 
PHOTOMETER... 


The photometer comprises 
an optical unit and control 
panel. It is used for deter- 
mining the chloride ion con- 
tent of boiler feed water 
It has 
> HIGH SENSITIVITY 

0.1 to 10 ports per billion 
> RAPID RESPONSE 
> CONTINUOUS ANALYSIS 


for mvulti-stream operation 


















‘@eeRECORDING DIFFERENTIAL 


REFRACTOMETER . . . 





index of re 
as 0.0000007 


for accurately 
fraction changes 


measuring 
as small 
index of refraction units 


Other features of the refractometer are 


> ANALY ZER-RECORDER 


in single unit 
> RAPID LIQUID ANALYSIS 
> NULL BALANCE PRINCIPLE 


See us in Booth 1601 


*Y WATERS 


associates 
45 FRANKLIN STREET 
FRAMINGHAM, MASS 
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>» NEW PRODUCTS 


KXHIBITOR’S PRODUCTS you'll see at the 15th 
fnnual ISA Show. New York Coliseum. September 26-30 








Electropneumatic Scanner-Recorder 
Positioner 
\e 
1) i U tila n 
ive it cout i | 
! transduce) 
wl tilalole I np cCapacithe 
sitnatole nai response an mm 10 to 200 channel tand 
pe mit cc lina ‘Fon ; wd model mchides ten-chan 
psi oO 6500 p ilve pring nel vitching ma balancing 
sige ; hile Completely self-con 
Open loop gain appre 100: tin tamed: imehuce trip-chart ( 
earl | oft fu troke. Ma corde mad controlles buldwin 


Lima Hamilton 


‘ j 
aon Veiiath 





CIRCLE NO. 30 CIRCLE NO iD) 
Lab Viscometer Temperature Chamber 
Viscometer for use in petiole Compact low-high tempera 
win lab gives measurement and ture test chamber has internal 
chart record of many samples ot working dimensions of 14”) bi 
petroleum products; can also be 14” by 14”; spans temp range of 
used as a4 continuous process 100 to 350° F: uses liquid cal 
stream analyzer. Pressure drop bon dioxide. Accuracy is +2°1 
created by pumping sample Stainless steel exterior, heliar 
through a capillary, is measured welded; exterior heavy gage gal 
by a Lavslor I ransaire pres vanneal steel with enamel fin 
ure transmitter which gives 3 to ish; externally mounted circula 
I> psi pneumatic output signal tiom motor, Associated Testing 
Hallikainen Instruments Laboratories, Inc 
CIRCLE NO) SOR CIRCLE NO. 305 
Accelerometer Furnace Analyzer 
Furnace atmosphere analyzer 
High accuracy accelerometel is rugged plant-tested process 
m range 0-2 to 0-100 GG: resolu gas chromatography using tech 
tion: O04 with 75900 ohms total niques as in petroleum and 
resistance powel rating O04 petrochemical industries Pea 
watts at 165°) dynamic erro. forms automatic four-component 
band <imecludes linearity, hyste analytical cvcle every) ten min 
resis, repeatability, and resolu utes; Components read out ac 
tion sith triction removed = by cording to volume percent on 
slight vibration + O45 max bar graph or recorder. Also gives 
a, range damping Oo to OS complete chemical profile ol 
of critical trom Oo to ieee | mnple components Perkin-Fl 
Bourns, Ine mer 
CIRCLE NO as CIRCLE NO 


Automatic Plotter Shock Overload 


Indicator 

\utoma ill | nee 
" { OO] TT hie ut t Shirok rs ‘ i 
limen i | Iyle | « inting th ( ite equy 
full rut ited ylottin il nel n i CS ¢ a kxce 
measure iment tha i ( coelera ig 
‘ trol couple le na mic wdicates shock 

‘ evi " ( ( i eX] ng red bane 
treme mctiracies OF Sw mace I in aTIOUsS SCTISILINI 
Haag Streit Coordinatograp! i can be reused. Models avail 
and = latest iitomates contro il ( ( i ntact in 
techniques Nero Service Co P iio oth modification 
oration Co lnistruments 

CIRCLE NO 4 CIRCLE NO Os 
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has easily read 50 mm wide, 
rectangular coordinate channels 


THIS NEW 
2-CHANNEL 


DIRECT WRITER... 





' 

' 

' vs 

‘ AS 

' 

: mounts in 10%” of rack space 

‘ or in a separate portable case 

i ' 

; ’ 

; i M. 

ry ; «*% 

: ' interchangeable“ 850°’ Series plug-in 
' , 

: ; preamplifiers for each channel 
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Connection and versatility without loss in perform- 
ance is the design concept for this new 2-Channel 
Direct-Writer from Sanborn. The Model 297 provides 
two complete recording channels in only 10!4” of panel 
space, making it extremely useful as a monitoring 
recorder integrated with large instrumentation set- 
ups in data processing installations, test stands and 
similar applications. In its own portable case, the Model 
297 will be equally useful in laboratories and field applica- 
tions as a bench-top instrument. 


Preamplifiers are ‘850"’ Series plug-in interchangeable 
units, available in Carrier, DC Coupling, Phase Sensi- 
tive Demodulator, and Low Level types. They may be 
used in any combination, one for each channel. An in- 
ternal MOPA for carrier and chopper excitation is also 
available. 


The basic recorder assembly houses a preamplifier 
power supply, transistorized power-amplifier power 
supply, and two transistorized current-feedback power 
amplifiers with built-in electrical limiters that provide 
damping at all times. The entire unit has built-in 
forced filtered air cooling. 


The recording mechanism has rugged, enclosed gal- 
vanometers with velocity feedback damping 
different chart speeds selected by push buttons 
timer/marker stylus with 1 second timer... approxi- 
mately 6 inches of visible chart with immediately visible 
traces made by heated stylus. The electrical and me- 
At the ISA SHOW in WN.Y.C 
144 ON 


CIRCLE NO. 





SANBORN Model 297 Oscillographic Recorder 


chanical specifications in combination with the many 
“big system" operating features make the compact 
Model 297 one of the most useful, reliable 2-channel 
direct writers available 


Contact the Sanborn Sales-Engineering representative 
nearest you or write the main office in Waltham for com- 
plete information and application assistance. Sales- 
Engineering representatives are located in principal 
cities throughout the United States, Canada and foreign 
countries 


Model 297 2-Channel Recording System Specifications 

(Less plug-in preamps) 

Sensitivity: 0.1 volt/mm nominal 

Frequency Response: DC to 125 cps within 3 db, 10 mm 
peak-to-peak amplitude 

Gain Stability: Better than %% from 29°C to 40°C or line 
voltage change from 103 to 127 volts 

Linearity: Max. non-linearity is 0.2 mm 

Electrical Limiting: Approximately «115% of full scale 

Chart Speeds: 1, 5, 20, and 100 mm/sec. by mechanical 
push button 

Dimensions: 104" high x 16” deep x 19" wide 

Paper Take-up: electrically operated 


(Specifications are subject to change without notice.) 


SANBORN “'@” COMPANY 


industrial Division 
175 Wyman Street Waltham 54, Massachusetts 
Sept. 26-30 Booth 1331 G 1333 
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new products Safety-Relief Valves 








Sale relict ive ( r¢ ‘ 
ti I vast ind i 
por ina il v-¥e t te juids in wid 
Metal Detector ranive ot proce pnddusts and yvenictali ap 
hxceptiona BEDEC plication here maximum pre ire i () 
. } qotie } { Li iin { iti 
net sa detect tainle teel cise available sith 
siaalibchide ten-steel spring for temperatures to 
7 . F. Farris Engineering Corp 
me {0 4 SCarcN CO CIRCLE NO. 311 
\" i 
ta hich I i 
« elev. An externa Cleaning Machines 
sala? faad More “gee ? pew Cleaning machine use combination of ullrasorntype mechanical 
CIRCE —. a and chemical action come in floor and bench models. Work 
basket ire monel mesh and hold thee sections to cparate h 


eaning. L. & R Manufacturing Compan 
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Control System Electronic Computer 











Completel tran 
torized geoneta All " 
| digita poute i ital 
em to i pl i mn 
proc contro mem bier 
cation require have A I ra 
pace than Wa itole imming re 
packaged for nmalu SISTO! maintain OOO 
trial cnvironment rf iC CULT Ae 1th tise in 
quires no external au dication and control 
conditioning inalog are centralized i a 
mid cligital input/output dlata-storage ipacit x 000 words console ill active op 
of 32 bits cach. Libra Cope I) General Precision erational Component ine accessible from the tront seckman 
CIRCLE NO. 313 


CIRCLE NO 10 


THE MOST COMPLETE LINE PEAK _ 


ISA SHOW 
BOOTH 
+230 


DIAPHRAGM SEALS FOR 
CHEMICAL PRESSURE INSTRUMENTS 
A NEW KIND OF 


‘ PRECISION ULTRASONIC CLEANING 


The new L & R Ultra-Cleen ‘320’ has an 
electronic circuit that transmits peak 
power directly to the transducerized tank 
The transducerized cleaning tank and the rinse 
tank are 542” square by 3” deep. Just set the 
electrical timer to blast away all dirt, grease, 
foreign particles—get components microscopically 
clean Unconditionally guaranteed for 1 year 
Write today for complete data on the ‘320’ and other 
ultrasonic cleaning equipment........... $187.50 
Second tank transducerized (at factory), $74.50. 














Please request general catalog 
MANSFIELD & GREEN INC. Miilme MBRMR Comeanglr'NS 


591 Elm Street, Kearny (Arlington), New Jersey 
1051 POWER AVE. ~! CLEVELAND 14, OHIO 29 EAST MADISON STREET, CHICAGO 2, ILLINOIS 


406 SOUTH MAIN STREET, LOS ANGELES 13, CALIFORNIA 
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j Electronic Alarm Rotameter 


New line of alarm rotameters measures fluid 
rate of flow and indicates abnormal high or low 
detection. Instruments use 


flows bv electron 


standard rotameter with 5”, 10%, or 600 mm tube 
and a high-frequency pickup sensing coil mounted 
flush against metering tube. Coil is adjustable over 
bay 


full range of scale and is connected to cable by 


clectromic alarm. Schutte and Koerting 


CIRCLE NO. 314 


Air Flowmeter 


Pushbutton ai meter measures ai velocities trom LO to &,000 


fpm in increments as small as 5 ftpm; provides rapid response 


0 to fF, measures stati 


measurement of temperatures trom 


pressures directv in terms of inches of water trom 0” to 10” we 
positive or newative ith senmsitivil better than 0.05" at lower 
range. Anemostat Corporation of America CIRCLE NO 1 


Armored Cabled Tubes 


= Individually numbered armored 
~~ cabled tubes for control uses have 
numbers ippearing at Z , inter 
vals throughout length tor posi 


tive identification anywhere along 
length lubes are protected by 


flexible galvanized steel armor ¢ 


vinv!l chioride sheath. Crescent Wire and Cable Co 


CIRCLE NO. 316 


Programed Chromatograph 


Gas chromatograph uses tape 
programing to achieve vreatct 
preeision and flexibility in auto 
matic process control, Repeatabi 
ity approaches one-tenth second 
Motor-driven transparent film 
used with photoelectric transmit 
ter and receiver to achieve any 
combination of time and sequence 
required in process chromatogra 


phy. Mine Safety Appliances 





CIRCLE NO. 317 


Liquid Level Controls 


Model 752 single-stage, external-float-cage style control can be 
either electrically or pneumatically switch operated. kor pneu 
matic switch applications, unit can be provided with nonbleed 
pneumatic switch mechanism which uses magnetic force to hold 
air valve position despite severe vibration conditions. Magnetrol 
Incorporated CIRCLE NO. 318 


Multipoint Controller 

Multipoint, nonindicating 
controller with electric con 
tact control is ideally suited 
for control of electric heat 
ers or valves for multiple 
vone furnaces, pilot plant 
work ete periodically sam 
ples cach measured variable 
and related control setting 


and takes 





proper control 
action to compensate for any deviation trom set point Iwo 
position, three-position or differential-gap control. Daystrom 
Weston CIRCLE NO. 319 


Please Turn to Page 2] 





Case History No. @ 





PACE 
TRANSOUCERS 


CAN TAKE /7 / 


PACE Model P21 transducers were used by 
a Government Agency to measure differential 
pressure at an engine test facility. The trans- 
ducer shown above was caught in an explo- 
sive blast and engulfed by fire. 

Upon being returned to the factory, the 
transducer was tested and found to be opera- 
tive and on calibration. With a new cable and 
fittings, it was as good as new. 


PACE builds a complete line of rugged, 
reliable magnetic reluctance transducers, 
designed to withstand extreme pressure 
overloads and the abuse encountered in 
normal and abnormal applications. 


For detailed information on these trans- 
ducers, PACE Instrumentation Systems and 
Thermocouple Reference Junctions, phone 
or write to the factory or contact your local 
PACE Engineering Company representative. 


F | .\ o-4 —a aa COMpPany 


13035: Saticoy Street — North Hollywood, California 


TRiangle 7-7139 
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What makes TRANSCOPE 


Llectronic and Pneumatic Recorders 


_.. The answer is SERVO 


In the past 2 years thousands of Servomatic motors 
have proven the inherent advantages of this Taylor 
innovation. Heart of the 90] (pneumatic) and 700J 
(electronic) recorders, it puts TRANSCOPE Re- 
corders in a class by themselves. It is the most re- 
liable device yet developed for converting an input 
signal into an accurate record. The tremendous 
power of these Servomatic motors—150 times 
greater than the bellows type (pneumatic), over 
1,000 times greater than galvanometer systems 
(electronic)—gives you all these advantages 
@ Greater accuracy than ever before—'4 of 1% in 


standard instruments, 4 of 1% optional. 
@ Threshold sensitivity of 0.1% to input signal. 
e 4 months’ ink supply mounted on the pen—no 


troublesome capillary. 





@ Lifetime recording accuracy —no critical pen 


pressure. 
@ No flimsy linkages and levers. 


e@ Truly rectilinear chart—no curved time lines. 


Plus these optional features: alarm contacts — 
retransmitting potentiometer — function generation 


— digital output with encoder discs. 
* * * 


Ask your Taylor Field Engineer for full details of 
all the many superior features of TRANSCOPE 
servo-operated recorders. Or write for Bulletin 
98286 (pneumatic) or 98335 (electronic). Taylor 
Instrument Companies, Rochester, New York, or 


Toronto, Ontario. 


See it demonstrated at the ISA Show, Booths 1432-36; 1531-35 
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700J (electronic) servo motor 
is 2 phase, size 15, 60 cycle, 
117 volt— built to military 


specifications. 








Other TRANSCOPE advantages: 


@ Unconfused readability—because chart record, pen and set-point are 

side-by-side. 

e 4” chart reads from left to right—on rectilinear coordinates. 

© Controller response adjustments may be made from the front—you can watch 

the results. 

@ Separate Plug-in Set Point Transmitters permit staying on automatic control 
-even when recorder slide is removed 

e All principal assemblies are plug-in mounted for flexibility and accessibility 

@ Plug-is: recorders and controllers permit housings to be shipped 4-6 weeks 


earlier than completed instruments to enable you to make all necessary 





connections to tagged manifolds. 


Recorders of the future will have SERVO POWER... TAYLOR has it NOW! 


Taylor Lnstruments MEAN ACCURACY FIRST 
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Noncycling Air Dryer imi Cre 
1 ad 
ives b en ) | 
i 
" po ina ) ( | 
t cnt temperature b lee \u 
| ! 
p Lite Cx CIRCL!I () 
i heat il ret 
ion .O coolme ite needed 
ibien perature variance prob Tape-to-Tape Code Converter 
—" nated. Hankinson Corp Code converter automatically and at high speed reads ome 
CIRCGCLI 0) i) 
nile 4, or S® channes tape mid simultaneous convert 
to another » 6, 7, or & channel. Handles unique characteristic 
of each code while assuring conversion accurad with automatse 
checking teature Pridden, dive CIRCLE NO 
Bowl Feed Unit 
Bow feed dnuit) tow i i] lead 
eee Refractometer 
electro COMmpotnen iulomatt 
call leeds Component traight Measurement ol extremel| 
ens lead checks and corrects for mall differences in index of re 
polarit cept “ reyects apes fraction ol liquids has been 
: made practical for process mon 
mid) pack omponents on reel up iorine quality nee a 
to Ib diameter process¢ com vith recording ditterential re 
poncnl tt speed up to sO00 per fractometer vhuich MCASLLTES 
bieotnt inal i iit loo qualit Change a mall . 0.000 7 
midex of retraction unit el 
control toniversal Pristiuinene 
require no more pace than 
Comp 
| trip chart recorder. Waters A 
CIRCE! NO) 2 | Oociale CIRCLE NO | 





The Most Important Annunciator Advancement in Years! 






STEEL-CLAD unbreakable 
sealed mercury switches 
are used exclusively in 
all annunciator 

. circuits. RUGGED 
— SAFE — DE- 
PENDABLE! 





The MERC-ALARM standardized plug-in 

units, with simplified components require the all-mercury annunciators are ac- MODEL 400-M UNITIZED ANNUNCIATOR CAB- 
a minimum of servicing. All parts are fully —tuated by sealed mercury switches {NETS can be made up in any multiples. Hinged 
accessible for easy maintenance. which offer positive high current door permits access to lamps, plug-in units and 


interrupters and since all of the con- — chassis. Terminals are in roomy rear wiring com- 


tacts are hermetically sealed they partment or may be reached from the front if 
automatically meet Class 1, Division 








Pry +4 oT —— ven 2 safety requirements. Dirt, dust, needed. 
Th i eam wa ' % tun moisture and gets changes MERCURY FLASHER... Where 
LH] ys = | a! Ex? cannot affect their operation a flashing sequence is required, 
v ) ‘7 ) | = BM For complete safe operation, Ac- heavy-duty mercury-actuat- 
, 4 ! | It h ‘thy inf knowledging, Reset and Test push- 4 flasher unit is used which 
| ry Al buttons are available in fully sealed makes it feasible to use only 
| os haan mercury units for use in conjunction enn Geas tes on ne an Oe 
with the All-Mercury annunciator olin waite y 
An exclusive solenoid-operated tilting mechanism system. ‘ 


eliminates ‘Wire Fatigue” assuring long life op- 


eration with a minimum of moving parts. Silent FOR FULL ? 4332 North W : 
mercury contact switches are entirely hermetically —- ‘ ‘ ‘ ” estern Avenue 
sealed BULLETIN 440 Chicago 18, Illinois 
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new products CHECK BOTH 


OXYGEN | HYDROGEN 


in the feedwater in the steam 








Three-Mode Controller 





C« t Ni ' 
trolle Ise ic oa ‘ OXYGEN is well known to be an active 
control stem has full cale source of boiler corrosion The oxyezen 
. input signal of only 90 my de dissolved in feedwater is determined di 
~ npu aT of o ) vid 
: 1 ~p rectly and continuously recorded upon 
. it 100 proportional band. ire 
. the Cambridge Dissolved Oxygen Re 
4 portional ite and reset control 
corder 
modes can be pro ided. Plug-In 


The oxygen set free by dissociation of the 
water in the boiler is equally damaging 
Its presence is determined by measuring 
the free hydrogen in the steam conden 
sate. Cambridge Analyzer-Recorders pro 
vide continuous records of both the oxy 
zen dissolved in the feedwater and the 
hydrogen in the steam—on one chart if 
desired, thus enabling prompt corrective 
measures to be taken 





CIRCLE NO 


High Voltage Converter 


High voltage converter tor Space vehicl applications features 
micro-miniaturized high voltage supply; temperature range of 
to 125°C; compact, weighs only 4 ounces. Supplies 16,000 volts at 

Complimentary copies of these 
bulletins will be sent upon request 

AS.1.M. BULLETIN D1588-58T 
CAMBRIDGE BULLETIN NO. 148 BP 


10 microamps from an internal battery Hathaway Instruments 


CIRCLE NO $26 





° Instrument shown may be used to record 
Instrument Cabinet either 0. or H, or both simultaneously) 
Cambridge also make Hydrazine Analyz 
er PH Recorder and instrument for 
analyzing gaseou mixture 


Knocked-down instrument cabinet 
CAMBRIDGE INSTRUMENT CO., INC. 
1619 Graybar Bidg., 429 Lex. Ave., N.Y. 17, NY 


in seven panel heights from 7” to 


21" is finished in two-tone metallie 





gray enamel. Equipped with chassi 
guide angles adjustable to any chassts Cc A M RR f2 i D G ia 
width. Acro Products Corporation 


Dissolved O. & H. ANALYZERS 


Pioneer Manufacturers of Precision Instruments 
CIRCLE NO. 138 ON PACE 239 
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Electric Counter 


in 


Absolutely waterprool hermetically sealed electric counter 


with electric instant ret mects MII. spect $272-A and simita b 4\ 0510) 0 Gy Indicating 


rugged requirements. A high speed unit running to 2400 cpm 


inane 6) and Recording 
CIRCLE NO. 328 QUALITY Thermometers 

and 
Hygrometers 


Say the word “thermometer.” 
Chances are that the next name 
you think of is WEKSLER. 


Temperature Transmitter 


Short span temperature trans 


mitter with mercury filled svs 


tem provides closer and more 


prec automatic control than 
ever betore, with a sensitivity of 


better than 1/10 of 1% of span Engineering and product ex- 
cellence is a tradition at 
Weksler, and the proof is in 
the reliable performance of over 
a million Weksier instruments 
in every part of the world. 


\ccuracy is within 1% of span 
Manning, Maxwell & Moore 


CIRCLE NO. 329 





The Weksiler Specification Bul- 
letin covers a complete line of 
instruments ...industrial ther- 
mometers, dial thermometers, 
recording thermometers, re- 
cording hygrometers, bi-metal 
thermometers, laboratory ther- 
mometers and hydromaters, 
Write for your copy. 


a Thermo -hygrographs in 8”, 10”, 12” chart sizes 
Digital Voltmeter Dial Thermometers in 342", 44/2", 6”, BY2” dial sizes. 
All -clectroni 


voltmeter 


Adjust-Angle Thermometers 


New adjust-angle thermometer features completely redesigned 
lightweight die-cast casing; ball assembly is fume-proof con 
struction for maximum safety; adjustable stem for socket sizes 
from 3-1/2 to 6”. Weksler Instruments CIRCLE NO. 330 








digital 


















make ot) WEKSLER “ORIGINATORS OF WORLD RENOWNED ADJUST ANGLE THERMOMETERS’ 


readings per second it 

ranges of + O.999/99 99 

999.9 volts de. Accu WEKSLER INSTRUMENTS CORP. 

racy 1 +I digit and 195 EAST MERRICK ROAD, FREEPORT, | 

input impedance is If 

megohms Non- Linea 

Systems, Ine “VISIT US AT THE ISA SHOW — BOOTH 710" 
CIRCLE NO. 331 CIRCLE NO. 137 ON PACE 239 
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Metal Dust Hoods 


i Metal dust hood with 


‘ mt lightin isure 
three handling of delicate 
rhe Highly etlicient fi 


fittsorne adtist pat 


( nfiltered Oom a 
ood \ir-Shield 


Ii CIRCLE NO 
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pp lesigned pe fical flor hea ral 
ner hha pt thiree ine hile 
incl han I hy veigl iD) ounce 
pack hermetioa cu ! ecl « ( (inion Carbide Cor 
i ( il CIRCLE NO 


Solenoid Valve 


I hires i nvlon bods olenoid 
ilyve nd to outlast and outpertorn 
tee) i recommended low veneral 


purpose and OFM installations wher 





rrbtiidoon ol operating vel ie ¢ 
ential, Available in) normally-open 
if normally-closed and “directional-con 
. a trol’ configurations in all normal ac 
scl cle oltage Valoor kneinecring 


CIRCLE NO. 354 


NEW 
Dc driven 
CHOPPERS 


No AC! 


For battery-oper- 
ated portable low- 
level d-c amplifiers 
and 

For transistorized d-c 
amplifiers. Removes 
stray a-c signals 
from chassis wiring. 
Eliminates null off- 
sets. 


SS¥W MOLSOS OS 
NI TIONSY-SN3AIS 


Y3ddOHD DW" 90 





Write for 
Catalog 554 


STEVENS 


INCORPORATED 


ARNOLD 


7 ELKINS STREET 
SOUTH BOSTON 27, MASS 
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ete Leslie Company 


Heaterless Dryer 


lp to 3. scim ot compressed 
ur can be dried to dew point ot 
10°F or lower with new heater 
dryer tor use with pheumats 
control tem Operating pres 
re range is 80 to 150 psig: line 
sressure vith aturated inlet an 


»> to 1OO°R, Kahn & 


Company 
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Pneumatic Computer Station 


Pneumatic computer for multiplication division ard jluare 
raction can be used as a single computer-transmittel 
iltiple tions for more complex problem Pypical use 
ve Leacle computing mass” tlow md obtaining uniform  tlow 
rds from differential pressure signal Ihe 1 iY Cx 


CIRCLE NO 


Regulators and Controllers 


for precise control of steam i 
ras and liquids in many industrial ap 
plication inne leacle high pressure float 

level ontroller shown Line 
proportional band pressure controllers 


temperature regulators 


! ventc mip 
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For internal visual inspec- 
a tion from a few inches to 85 
YQ feet in length 
a Wide field of view 
+ Interchangeable heads for 
y 

s 

% 






varying angle of view 
Standard models for most 
inspections 


Special designs readily 
fabricated from stock parts 





For remote observation 
of inaccessible places 
for hazardous processes 


applications in any 
length, diameter, field 
of view or magnification 


a 
a 
¢ 
¢ Designed for specific 
4 
% 
. 


~~ Pid Describe your problem fully. 
. oe” 
© . 
"aun? 
Drawings helpful. 


LENOX Instrument Co. 


2013 Chancellor Street ® Phila. 3, Pa. 
Phone: LOcust 8-6611 


Give diameter, length, irregu- 


larities and other particulars. 
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— Reliable high-speed nu 
plexin f low leve ygnal + e 
whieved with solid-state “Ma V li . 
ne-Plexer capable tf handlin 4 ul ai l 
i few many thousands of in 
put it rate i to 2ZOOOO san 
ples per second without preamp 
fiers Output level ot » Volt 
Werall accuracs approaches 
O.< Sun Diego Scirentiti Corp 
CIRCLE NO a 
@ 3! MEASURING RANGES For DC and AC 
Currents and Voltages 
Soil Moisture Meter 
@ Frequency range |5 + oF 5000 cps 
1 il torized a-c ohmeter tor determination of oll mol ine 
' f Bouvoue gypsum block method has hermetically @ Width of Recording Tape: 4” 
called componcnts: operates reliably in hot and humid atmos 
rhrere fou (oon las ol tine aoe calibrations pe Preeoai * Visible length of Recording Tape: 51/4” 
iwailable soil moisture direct reading in ohms Industrial ° ° . 
‘tdiaiaiits. teneaaliiniad camcas NO. 390 © Synchronous motor drive or Spring work drive 
with batteries 
5 — See it at our booth + 1441 at ISA Exhibit 
ee an nee Sept. 26-30, Coliseum, New York 
150 Nassau St. 
Instrument produces ndarad New York 38, N.Y 
»15 psi output which is propor “ Di 9-2470 
tional to square root of input 


New design 
version withot 
mechanical lin 
plications inclu 
mcasurcments 


CIRCHI 





Nuclear Instrumentation Systems 


Complete line of nuclear instruments incl 


powe! supply for primary nuclear detectors 


flux 


flux ; 


prod ccs 


il ICVCTS 
kages ( 
de total 
Moore 

NO 


ude higl 


measurement 


Portable 
K3 





this con 

a any 
hief ap 
ving tlow 


Product 


40 


1 Vollage 


amplitier, log NX 


log 


period amplifier for accurate neutron 
count rate meter linear count rate meter for accurate direct 
indication of nuclear pulses over a wide range, etc. General 


blectric 


Electrical Vacuum Gage 


Vacuum gage covers range of 


direct-reading pressure 


icculrale 


ssure changes or exposure 


Noble 


atmosphere pre 


thermopile is sensing element metal 


nickel-plated tube freedom 


assures 


and rust. Particularls 


s Ravdist 


corrosion 


Hasting 


tamination 


installations 


Sell -containe 


simplifies imadt 


ipplications 
ently adyustal 
active load 
Powerstat 
Superior I 


CIRCI 





10-200 mm He 


mcasurement 


from outgass 


in lab, test, ins 


CIRCLI 


Rugged 


thermopile 


itiyv 
suited t 


CIRCLI 


Loading Reactor 


d loadu 
itive lo: 
pection 
Provide 


rte mat 


shen us 


Variable t 


lectri 


FE NO 


absolut 


NO. 441 


ote 


unattected§ by 


Hastings 


and 


stem con 
to remot 


NO. 342 


iw reactor 
al te 
and 


convent 


ranstorm 


( ompany 


1% 
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R&D 


ed with 


CIRCLE NO. 134 ON PACE 239 


SYMBOL OF QUALITY 


in 
Liquid-In-Glass 
Industrial 
and 


bi-Metal 


Thermometers 


Indicating and recording instruments for temperature, pressure 
and humidity: This uw our one and only business 

Our modern suburban plant, precision equipment and skilled 
people are here for one purpose 

To design, engineer, produce and deliver the most complete 
and finest line of instruments in our field of specialization that 
you'll find anywhere! 

The Weksler Specification Bulletin covers indicating and re 
cording pressure gauges, industrial thermometers, dial ther 
mometers, recording thermometers, recording hygrometers, bi 
metal thermometers, laboratory thermometers and hydrometers 

Write 


Metal Dial Thermometers 


jor your copy 
3”, 5” dial sizes 


ah ok 


A B in Straight and Angie Types 
case sizes 


ai Thermometers, Rigid Stem or Adjust-Angie in 5” 





“ORIGINATORS OF WORLD RENOWNED ADJUST ANGLE THERMOMETERS 


WEKSLER INSTRUMENTS CORP. 


195 EAST MERRICK ROAD 





FREEPORT,L. |! 


“VISIT US AT THE ISA SHOW — BOOTH 710” 
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Packless Valve 





Pp 
i ) W) op 
' . . Vu i 
pp K 
th onl CIRCLE NO 
— 
| | j 
i ( W. Dahl Strain Gage Flow Transducer 
(IRC NO j Internall mounted rain vave with excellent resolution and 
cmperature stability provides d-c output signal compatible with 
Voltage-to-Frequency Converter | potentiometric devices; measures flow, level or differential 
poe we. beature idjustable pulsation damping and tull statu 
highs accurae high resolution ce » proportional trequene 
. i 1 crorange protection, Static pressure ratings of 1500 and SOOO 
miverte feusteire GQ0O00 to LOOOOO pulse econd for ol 
si. deVar Systems CIRCLE NO. 34x 
' higt inearit inicl tboilat OO, ill source . 
toy or analo pul Dyin Division, Hewlett 


CIRCLE NO. 345 40-Point Recorder 


New type multiple 


Maximum Reading Meter 


Maximum reading meter com 


corder and annunciator ve 





Hie meterrelay movement and cords mid di plays ov = 

ial circuits to show highest chart all variables of even 

el reached by electrical signal Ost COMMPTEN pro . 

tl ntil reset idjustable pointes makes from 10 to OO ana 

renmaat il masini ignal recordings at rat up 

eached over any period of time to 10 points per second in 

ther powmter provides continu i” x 6” chart frames print 

ul ivnal indication. Available ed in columns and rows on 
" taundard Cusitivily range one large sheet of paper bach trame has independent calibra 
)10ma to O50 amp O05 mv to 0500 volt moor ce Assembly tion and both pneumatic and electric signals can be mixed on 
roducts. Tne CIRCLE NO. 346 one recorder. Keimath Instruments CIRCLE NO. 349 





"L & R” ULTRASONIC-CLEANING MACHINES and SOLUTIONS 
"LEVIN" MICRO-DRILL PRESSES and DRILLS 


0.0.C. 

NATIONAL 
MINIATURE 

TAPS — DIES — GAGES 





DUMONT 


Lorch Precision Leadscrew Lathe 


American Model | 
To Take All TWEEZERS 


Levin and Derbyshire and PLIERS 
10MM Collets 











DERBYSHIRE — LATHES — and ACCESSORIES | 





WRITE OR PHONE FOR CATALOG 


R. P. GALLIEN & SON reer 


0-4000 RPM MOTOR DRIVE 


220 West Fifth St. Madison 8-1347 Los Angeles 13, Calif. AT FULL TORQUE 
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new products 


Solid-State Power Supplies 
Convection-cooled power supplies 

for lab or military use, or integration 

into complex system come in 12-volt 





cle amp and J2-volt ade l-amp 

nodels: for both, load reguiation ts 

: | for any load change between 

Pile Yel Jand 5 amps ripple voltage less than 


: im z ” Ooo! volt Pits temperature ranye 
a *» yy sd ") to Loo’ 


Engineered = Elec 
CIRCLE NO. 350 


Vibrating Capacitor Modulator 


Designed especially for space vehicles, vibrating modular 
capacitor has exceptional stability of characteristics over wide 
temperature range; double-pole balanced-reed construction and 
light weight are teatures. Stevens Arnold Inc 

CIRCLE NO. 351 


Solenoid Valves 


Iwo- and three-way compact 
solenoid valves for process con 
trol, sampling equipment, and 
pneumatic and hydraulic con 
trol in instrumentation applica 
tions are made of stainless steel; 


20" 
Vann 


orifice sizes trom 1 through 

8”. Standard max. operating 
pressure ratings to 5000 psi 
Skinner Electric Valve Company 


CIRCLE NO. 352 





Thermocouples 


Stable thermocouples are designed to combat) problem = of 
stability with age and use. Particular attention to the composi 
tion of the negative leg has resulted in new order or accuracy 
and stability, particularly in the 1800 to 2500°F range; meet all 


standard emf curves. Kanthal Corporation CIRCLE NO. 353 


Delta Unit Controller 


Delta unit controller per 





mits static and dynamic 
micrometric or macrometric 
measurements indicates 


and/or controls measured 





quantities within prescribed 
tolerances Adaptable for 
) 


use with 25 ft cable for process control or 42 in. cable for lab 


applications. Decker Corporation CIRCLE NO. $54 


Pneumatic Pump 
Controller 


Pneumatic controller makes me 
tering fluids in process work en 
tirely automatic requires only 21” 
headroom; accepts either linear 
square-root or other expotential 
signals; high sensitivity and rapid 
response from 0 to 100% stroke 
in 7 seconds, with 30 psig plant 
air supply. Wallace & Tiernan 

CIRCLE NO. 355 





Please Turn to Page 222 





Pressure Recorders in B"; 10°, 12” chart wires 
¢ Gauges 9 TV", OV", 0, OA" Gal wires 


Swensutg “ORIGINATORS OF WORLD RENOWNED ADJUST-ANGLE THERMOMETERS” 








CIRCLE SEAL 9500 SERIES 
MINIATURE LEAKPROOF 
SHUTOFF VALVE 


LEAKPROOFMANSHIP a word not found in Webster's 
but coined to convey our philosophy (and we live up to it, 
too) of perfect leakproof sealing. Not merely braggadocio but 
in operational certainty. It is said that the very best things 
come in small pac kages and this is espec ially true of the Circle 
Seal 9500 Series Valves. Miniaturized at no sacrifice in quality, 
these valves operate from 0-2000 psi while maintaining all the 
features that have made the name CIRCLE SEAL synony 


mous with valve quality 


Leakproof in vacuum or pressure service 
Straight through fiow 

Positive position indication 

Provides accurate metering 

Effortiess opening and closing 

“O”" Ring seals virtually eliminate wear 
Convenient 90° “T” handle 


mere) CIRCLE SEAL PRODUCTS COMPANY, INC. 
Ss 


2181 East Foothill Boulevard * Pasadeng, California 


EAL 
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SYMBOL OF QUALITY 
in 
Indicating and Recording 
Vacuum and Pressure Gauges 


in the field of indicating and 
recording instruments for 
temperature, pressure and 
humidity, the name Weksler 
is internationally known for 
engineering and product ex 
cellence 

Weksler has achieved no 
table ‘‘firsts” in pressure 
gauges industrial ther 
mometers, dial thermom 
eters, recording thermom 
eters, recording hygrometers, 
bi-meta!l thermometers, labo 
ratory thermometers and 
hydrometers 

Write for the heipful 
Weksler Specification Bulle 
tin covering a complete line 
of Weksler instruments for 
specific applications 





WEKSLER INSTRUMENTS CORP. 


195 EAST MERRICK ROAD « FREEPORT, L. I, N.Y 


“VISIT US AT THE ISA SHOW — BOOTH 710” 
CIRCLE NO. 130 ON PACE 239 
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KEY to functions performed by 
Bailey 7OO Systems 


A/D Analog and Digital 

s sense and measure 

isplay (indicate, record and/or log) 
onitor (scan and alarm) 

ce stored information for future 


Ss) C-—compute r—control 


s Installed ©) On order 


LOCATION TYPE FUNCTIONS 


D 


D 


Amaritio, Tex 

ymither Lake Tex 

Orange Co., Tex 

Bronte Tex 

Sioux Fall 

Oklahoma City 

Harrah Okla 

Muskopee, Okla 

Lafayette, La 

Jackson, Mis 

Cleveland, Miss 

Memphis, Tenn 

Paducah, Ky 

Sullivan, Ind 

Graham, W. Va. 
23. Ashtabula, Ohio 
24. Monroe, Mich 
25. Rochester, N. Y sdc 
26. Ludiowville, N. Y. sdmp 
27. Buchanan, N. Y. sdr 
28. Fairless Hillis, Pa dm 
29. Wilmington, Del dm 
30. Washington, D. ( ’ dp 
31. Hamiltom Twp., N. J. sdr 


32. N. S. Savannah sdr 


ISA Journal 
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2 39 48 446 4%, 
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BAILEY 7OO 


ANALOG AND DIGITAL SYSTEMS IN ACTION 


Installed or under construction, Bailey 700 Analog 
and Digital Systems are IN ACTION TODAY 
from coast to coast, providing integrated instru- 
mentation systems accurately tailored to specific 
needs. 


Note the variety of functions performed in these 
installations. Basic ingredients of all are electronic 
modules housed in standardized electrical cavinets, 
as shown here. This permits any combination 
of control, information or computing system ele- 
ments to be combined and expanded as required 


e@eeeeeeeeeeeeeee eee ee ee eee eeeeeeeeeeeene 
QUICK FACTS BY TWX... 

For name and IMMEDIATE details on installation 

of greatest interest to you, fill in number of location 

from map and have your TWX operator send this 

message: 

WKLF 522 


PLS SEND 700 SYSTEM DETAILS FOR LOCATION ‘ 
PROCEED IMMEDIATELY WITH REPLY AT CONCLUSION 


OF THIS MESSAGE. 
Name 
Company 


City 
eeeeeeeeeeeoeeeeeaeeeeeeeeeeeeeeeeeeeneeee 


g® © 


to perform specific functions in individual in- 
stallations. Wiring and maintenance is simplified 

operator’s console is freed of bulky equipment. 
Ask your local Bailey engineer to arrange a visit 
and demonstration of a Bailey 700 System located 
near you, or at Cleveland. Or gett IMMEDIATE 
details on the installation of greatest interest to 
you, by TWX—just jot down the number of the 
location you select on message form below and 
hand to your secretary. Reply will be transmitted 


at end of your message. 
G153.-2 


Instruments and controls for power and process 


BAILEY METER COMPANY 
1021 IVANHOE ROAD « CLEVELAND 10, OHIO 
in Canada— Bailey Meter Company Limited, Montreal 
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Oscillator 
Vo r col 
ised ith rie f nal ft 
iment p l¢ mi Clee 
rine seep ob Trequen range 
being analyzed. Wide range 
veep ith mid rate either 
linear or logarithmic, are avail 
7 ” t fore heey repetitive Or one-scan operation 
Pechnica’ Product Compan CIRCLE NO. 45 
Industrial Gas Analyzer 
Gas analyzer cquipped with transmitter providing choice of 
RE mic toump millivolt de or ac cach in one or more 
range can be used with remote readout mstrument electronic 
controller ele lo measure specaiiic gravity of gas or gas mixture 
compared to am or other reterence standard. Phe Permutit Co 


CIRCLI NO 


Flame Detector 


Device senses presence of flame 
and operat relay to provide 
dlarm or thame tailure. Used tor 
monitoring individual burners 


in gas, oll and/or coal fired fur 


naces respond only to. ftlame 
under surveillance, not to radi 
(ion from refractories, Output 





Ls is2to dima de. No amplifier re 
i quired, Bailey Meter Company 
CIRCLE NO. 358 








Special Purpose Wire 


14, 





ay WIT i a) 


titan i um phosphor bronze 128: 
. TCE TER tere oe! 4s aae ih =" 


BERYLLIUM ' 4 
COPPER 4. 
Silvercote ® Ss - 5 : . me 


FOR 
CERAMIC-TO-METAL 
BRAZING 


a mesial 

















% NICKEL CLAD TITANIUM WIRE 





@ OTHER NON-FERROUS 


Consider WIRE ond the importance of its function 
in your product. Whether a highly engineered appli- 
cation or a simple stapling purpose, your choice of 
the proper alloy or composition, temper and type 
of wire could mean success or failure during crucial 
tes’. 
round @ fiat — 
Precision gauges from ‘Ye to .002. Close tolerances held. 


square a half-round = 


SPRING WIRE — WIRE FOR INSTRUMENTS 
ELECTRONICS — STRAND FOR WIRE ROPE AND BRAIDED 
APPLICATIONS — MANDREL WIRE — WIRE FOR FORMS 





eR REL LO AER 





RIVETS — STAPLING 


Send for descriptive folder. 


LITTLE FALLS ALLOYS 


INCORPORATED 
180 Caldwell Avenue * Paterson 1, N. J. 
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Subminiature Transducer 


Subminiature, high-pressure high . 


cmperature pre ire transducers Ca \/ 


pable of measuring up to 15,000 ps! 
ind weighing le than 0.25 Ibs rep 
resent a reduction in ive oot such yw 


ale ! i | tate! } if 

med tO measure pressure im) an 

mge from 0-400) pst to O-15,000) p 
iid ine iNVallable im Vario r¢ 

ince tiie Colvin Laboratori CIRCLE NO ro 
4-Way Solenoid Valve 

Single solenoid two- position t-wav solenoid valve with 1/4” 
orifices has a forged steel body in 1/4” or 3/8” pipe connections 


and poppet type seats and discs; practically instantaneous in 


operation; will operate on air, water or hydraulic oil at pres 
sures to 250 psi and 212 I Automatic Switch Company 


CIRCLE NO. 3600 


Industrial Controller : 


I ransistorized millivolt d-c con 
troller for use with very low level 
d-c voltages has output suitable 


for all types of electrohydraulic 


and electropneumatic systems; in e 
muts: OOO mv de and 0-1000> my 

| 

de; output linear range Iv ck 


to lov de at SK load. Plug-In In 
trtiments 


CIRCLE NO. 361 





SEALED ADJUSTOR 


MAINTAIN VACUUM WHILE ADJUSTING 
HERMETICALLY SEALED UNITS WITH 
ROBERTSHAW ADJUSTOR ASSEMBLY 


Actual Size 
+) 


ia 
Sa 







SNL | 
WIL 





~ NST COS IRR St SOUR ee: gee es aaa 


Now ...adjust or recalibrate hermetically sealed in- 
struments without breaking the vacuum. Robertshaw 
Adjustor Assemblies permit 360° adjustment. Heat 
treated steel shaft inside miniature seamless metallic 
bellows transmits torque from external source to 
internal mechanism. Leak tested on mass spectrometer. 
Unit shown is a zero adjustor for an aircraft instru- 
ment. Available as custom units with bellows as small 
as ¥%3" O.D. write FOR ENGINEERING DATA SHEET M-109! 


» BRIDGEPORT 
He. 


THERMOSTAT DIVISION 
docmntne ROBERTSHAW-FULTON CONTROLS CO. 
Milford, Conn 
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Temperature Chamber 


bovironmental test chamber for 


low-high temperature testing in 


“2 
jor fi 
x 

i 


ml 


100 to ROO°F is accurate to within 
+2°R. High efficiency of Freon 13 
Freon 22 cascade type unit can be 
seen by high heat dissipation: 1600 
stu/hy at 85°F 00 Btu/hr at 

100°} Associated Lesting Labora 


tories, Incorporated 


CIRCLE NO. 362 


Temperature Indicating Materials 


femperature indicating coatings in aerosol packaging avail 
able in some 40 systematically spaced ratings covering ranges 
from 38 to 260° ¢ A light coating on electronic devices will not 
change normal heat dissipation characteristics of component 


being studied. Tempil Corporation CIRCLE NO. 363 


Optical Pyrometer 
Optical pyrometer continuously 
measures “stand-off” temperature by 
optically detecting difference in tar 
get's visible radiant energy at two 
preselected wavelengths. Emissivity 
range: 0.1 to 1.0; accuracy: +10°¢ 
standard span: 400°C or 700°F; lin 
ar scale; ranges from 750-1150°C to 
$8O0-4500° T Instrument Develop 
CIRCLE NO. 364 


ment Labs 





Wide Range Micromanometer 


Differential pressures as low as 0.0001 millimeter of mercury 
are read directly on panel meter of electronic unit which has 
very wide pressure range and response time of about 10 milli 
seconds. Eight full-scale ranges from 0.01 to 30 millimeters of 
mercury are selected by front panel switch. Trans-Sonics, In 


CIRCLE NO. 365 


Anti-Vibrational Material 


Anti-vibrational material placed under base or feet of ma 
chines prevents their transmission of vibration and noise to 
surrounding areas, eliminating up to 90% of vibration. No 
lagging or cementing to floor necessary; creeping or crawling of 
vibrating machinery is impossible. Lowell Industries, Inc 


CIRCLE NO. 366 












tt: Frequency Counter 

wee 

s+ Heart of obtainable ac 
rg uracy in 10 Me frequency 
. ounter is the oscillator 
: Unit has a stabilitv of 1 
‘ part in 108 per day, ap 
* 
s proaching primary stand 
- ard quality at very low 


comparative — cost North 
eastern Engineering, Inc 
CIRCLE NO. 367 


announcing 


NEW 

anti-vibration, 

anti-corrosion 

LIQUID LEVEL CONTROL ADVANCES 
from MAGNETROL 














: SEE THEM AT THE 
— INSTRUMENT-AUTOMATION SHOW, 
NEW YORK— BOOTH 1418-26 


PETS0] Mode! 752 MAGNETROL 


For typical applications in petroleum and pipe line ser 


ice, skid mounted compressors, et or other service 

where corrosion and vibration conditions are extren 
seat @ 

Single stage, external float cage type. Stainless steel float 


magnetic attracting sleeve and trim, Wide range of units 
for most temperatures, pressures to 2,000 psi and 35 
minimum specific gravity. Electric or pneumati wit 


mechanisms (see below) 


Cal S-6 Switch Mechanism 


Designed especially for the Model 752 Magnetrol, avail 
able for other models. Increased magnet-swing and tlt of 
mercury switch prevents “false” actuation due to vibra 


tion. Dual-magnet assures positive holding in either of two 
positions. New center electrode in mercury switch tube 
further dampens mercury movement. All metal parts 
stainless steel or aluminum. Single pole, to close up to 
four circuits to common, or double pole switch actions 
For liquid temperatures to 450°F, Splash or explosion 


proof 


Ci J-2 “Non-Bleed” Pneumatic Controller 


Completely self-contained, nothing else to inst t 1 


0 1 
just—simply connect into air supply line. Non-bleed fea 
ture saves air or product gases. Dual-magnet design gives 
positive “on-off”, snap-action switching. Position of 3-way 
valve always held by magnetic force for maximum vibra 
tion resistance. All metals parts anti-corrosion stainless 
steel or aluminum. High air capacity for fastest response 
For liquid temperatures to 450°F. J-2 switch mechanisn 
is also used for pneumats ictuation of Magnetrol Model 
752 (see above) 


These new Magnetrol units are just three from 
a complete line of liquid level controls—all 
utilizing Magnetrol’s unique, magnet-operated, 
unlimited-life operating principle—as simple 
and dependable as the pull of a magnet 

MAGNETROL, Inc. 


2120 South Marshall Bivd., Chicago 23, Illinois 
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—ffAlliGURT OM 4 new products 


position of remote shatts with high degree of accuracy; provide 





psutput in digital form suitable for entry via storage and trans 


FOR INDUSTRIAL AND MILITARY USE 
! 
PRECISION-MADE TO SPECIFICATION lation circuitry to recording devices) such iS printers cara 


pouiic he tape punches, lamp banks; used on radio-telescope an 










tennas or other applications requiring high accuracy and reso 


lution. Date. Corp CIRCLE NO. 468 















High Speed Digital Modules 


New serie of low-cost, high speed, plug-in digital modu 








operate in frequency range from dc to one megacycle ideal ton 






usage in digital svstems where reliability and high volumetri 







efficienc me required; teatures: glass epoxy cards, etched ¢ 
cult modized aluminum frames, ultra-reliable 34 pin connee 
Computer Control Co., Tne CIRCLE NOL 369 








Dust-Free Cabinet 







Inexpensive dust-tree 


illuminated work cham 





ber with double fil 


MILITARY CASES tration for maximum 










(per Joint Military Specifications) for Air Force, Navy, vir cleanliness is avail 
Army and other military branches’ applications. Halliburton able for standard work 
Series 120H benches has arrest 
Water-air tight, shockproof. Available in all sizes. Reusable ance value of 95% on 
storage, shipping and carrying cases for Aerial Cameras, Aero- dust particles ranging 
logical Equipment, Electronic Controls, Radio Devices, Navi from 0.08 to 80 mi 
gation Instruments, et tequires no special packaging or crons in diameter. Specialties, Ine CIRCLE NO. 370 








crating 











INDUSTRIAL 
and 

MILITARY 

CARRYING CASES 


Tachometer 






D-c tachometer weighs less than 1-1/2 ounces 





ind has overall diameter of only 3/4", arma 





ture imertia of only ,> gm-om Linearity 











O.1 of 1% iVailable with output of 3 volts 





per 1000 rpm; rms value of ripple does not 






exceed 3 of d-c output; aluminum housing 





with protective treatments and commutator of 






nearly pure silver. Servo- Tek Products Co 


CIRCLE NO. 371 















Weather tight 

Available in various sizes 

complete or without interior Recording Chart Paper 

details to your specifica 

tions. Series 100X 
Applicable for enclosure 


lightweight 



















Inkless electrosensitive recording chart paper writes with high 





resolution over stvlus point velocitv ranges from 0 to 4.000 











millimeters per second, maintaining high readability trac 
of Electronic Controls, I of ine 


ul writing stvlus wea Im ops ‘ 4 t 
Radio Devic s, ( ameras and with minimum v1 nig Cal 1 ypracque in Patisiticen 


Nashua Corporation CIRCLE NO. 372 








Equipment, Aerological grade 







Equipment, Navigation 
Instruments, Medical 












Apparatus, etc 
Multirange Recorder 
Portable Multa 


‘S measuring ranges tor a-c and 





! 
1 recoract 













For further 
information write to 










» HOON can be 











HALLIBURTON, INC. Dept. MAE, measured and recorded. Indicat 
4724 South Boyle Avenue, Los Angeles 58, California itr pg yen - a eng 
Telephone: LUdlow 8-318] electrically on metalized tape 

CIRCLE NO. 125 ON PAGE 239 Epic, In CIRCLE NO. 375 
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This DeZurik 
Control Valve 
has ALL the 


features you 
want ! 








WHY SETTLE 
FOR LESS ? 


When DeZurik Control Valves. because of their resilient plug facing and eccentric action, 
When straight-thru flow permits higher 


capacity (a 1” DeZurik Valve has a flow coefficient of 33. a 3” valve 330. a 10° valve 3130!), 


why take less? When DeZurik eliminates stem leakage with a rotary stem seal kept under con- 


% When DeZurik Control 


stant spring pressure. why accept even minute leakage to atmosphere! 


shut dead-tight. why settle for even .1° leakage? 


Valves feature manual operation provision as standard on all models. why pay extra for it? 


In short, when DeZurik Control Valves offer you all the precision. the versatility. the de- 


pendability you want and at low cost. why settle for less? 


For more details on DeZurik Control l7 | DY-vAti-si703 


Valves see the DeZurik representative 


in your area. write for Bulletin 150. (Ore) =3=10)- 9: Wale) 


or see us at the New York ISA Show. ‘ SARTELL”® MINNESOTA 
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Optical Pyrometer 


Contaminant Analysis Balance 


Poel ( Hf ontarmiitanel i il 
rt i f filter le ra 
‘le er tha | praitic phate if iit 
on oan a wket tuel, hydraulic tha 
featu ' rrups, tares for all f 
/ il wt ‘ fit i! 
( | ! (< pan 
(IRCLI Ht 
Flowmeter Taik 
Sitnipole Path tiocotat i Sirmpole blow 
meter ‘ tome Catal heet, OM 
1y. ote Whiteli ele nla term ie used 
cliscu re ortes vel principle ol thud 
flow meastrement and operation of flow 
meter based om this principle Rotron 


Contra Co poration CIRCLE NO. 105 


Solenoid Valve 


New an’, veneral PUT pease olenoid 


valve has | pipe conmectton » operating 


part lor normally closed or opened op 
cration alive we tight-seating, handle 
‘in, ga water, light of and other non 
corrosive lrouid guses at pressures trom 


»to 125 pst Automatic Switch Company 


IRC LI sO. 44 


Electrostatic Voltmeter 


Infinite resistance voltmeter tor mea 


ring resistance ou the megohm region 


has arange of O to 20 volts dc. Dial read 
ing He in Mmaicrogmperes vraduated trom 
O to SOO: circuit ow a moditication of im 
verted trioce oltmeter, Central Screntity 
Companys CIRCLE NOW 405 


Orifice Fittings 


Revised - page edition of Catalog 
Section A) discusses double-chamber tit 
tings which allow the changing of orifice 
plates without line shut-down or by-pass 
neludes parts illustrations, installation 
operation and maimtenance Pstructions 


Daniel Orifice kitting Company 


CIRCLE NO. 406 


226 ISA Journal 


Thermocouple Replacements 


( 
( | 
! i ( eclemet i 
i | t ! i Mi ! 
bho 
CIRCE O. 4 
Resistors 
Resistor le tise ith iostrumen md 
t equipment to measure ultra high 
mice ith extreme accuracy include 
ference ih standard and preciston re 
tor Precise oltage md temperature 
vethicien nven for eact init M 
I ! ble Tine 


CIRCLI NO 10s 


Servo Repeater 


Specitication Vo Liscusses new ‘ 0 
epeater te ise h ncohro-transmitting 
mit: coded outpu uitable tor enti 
la lorage md translation. circuitry to 
recording dev ice uch as printer tape 
verre hie card purnche light banks. Dates 
Corporation CIRCELE NOW Wo 
Oscilloscope 


Improved probe design 10 to 10000 we 
oscilloscope provides extremely low noise 
and jitter, wide dynamic range and high 
resolution of small voltages: has tull LO 
m vertical detlection ind) dual channel 
input for wavetorm and time compari 
sons. Hewlett-Packard Co 


CIRCLE NO. 410 


Stroboscopic Tachometer 


Small, portable stroboscopi tachometer 


for mcastlring rotating machine part 


speeds and observing their operation in 


low motion, features fundamental speed 


range of 110 to 25,000 rpm and short 
white light flashes permitting fast action 
to be stopped.” General Radio Co 


CIRCLE NO. 411 


Temperature Regulators 


New 8-page catalog J 180-1 gives com 


plete line of sliding gate and plate temp 
! 


. erature regulators used on steam, wate 


tir, oil, gas or chemicals to control temp 
eratures from 35 to 450°F at pressures up 
to 250 psig; includes photos, cut-sections 


line drawings. OPW- Jordan 
CIRCLE NO. 412 


Transistorized Indicator 


5 it ( cad sudio- Visual ind 
no radi nowe during opera 

Narning cdevice on computer 
electro-mechanica innunciator SVSLCmS 
yuzzer, dual lamps are actuated when 28 


d-« yltage 4 uppled to terminals. Car 
na Manulacturing Company 


CIRCLI NO 11% 


Dewpoint Recorder 


BT ypomnt recorder iutomatically and 
continuously measures, indicates and re 
ords moisture content of gases: used for 
control tunction such i proportioning 


on-oll switching, alarm signaling of high 
or low dewpoint Weighing and Control 


Components, Ine 


CIRCLE NO. 414 


Pencil Probe Thermocouple 


New pencial probe thermocouple tea 
tures response time of less than 10 micro 
econds, continuous service temperature 
of over 2000° F, sensing tip with unlimited 
hile operating pressure range to ),000 psi 
al 


idjustable gland mut assures continuous 


rressure seal. NANMAC Corp. No. 415 


Servofilters 

New servolilters of 10 gpm or 20 gpm 
flows use single size filter element. of 
cither 5 or 25 micron rating; 10° gpm 


20 gpm filter 


filter uses one cartridge 
2 cartridges; manifolding provides un 
limited flow rates. Boonshaft and Fuchs 
Incorporated 


CIRCLE NO. 416 


Anemometer 


Hot wire anemometer provides continu 
us accurate measurement of mass velocity 
of air or other gases; utilizes completely 
transistorized circuit to maintain constant 
the resistance ratio of hot and cold fila 
ment by means of feedback amplifier 
blow Corp. ¢ IRCLI NO $17 


D-C Meter 


New sensitive d-c meter features 17 
voltage ranges and 25 current ranges. Full 
scale voltage ranges from 10uv to LOOOs 
Full scale current ranges: from lwua 
la. Input resistance on voltages ranges 10 
megohms, all ranges. Accuracy 1% ot 


full scale. Boonton Electronics Corp 


CIRCLE NO. 418 
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Integration— | d: 


MAGNETICALLY—ONE CONTROLLER 
for all control functions 


Hagan’s PowrMag controller com 
bines the kind of reliability required 
by industry with a flexibility of ap 
plication that makes this one con 
troller suitable for all control ac 
tions. Utilizing a high gain, opera 
tional magnetic amplifier, PowrMag 
can produce the full range of control 
actions by simple negative feedback 
through ordinary resistors or capaci 
tors. These “passive network” ele 
ments are simply and easily plugged 
into the basic amplifier chassis by 
means of an integral plug-board, as 
shown in the photograph 

Here are some of the characteris- 
tics that make the PowrMag so val 


uable to a control system designer 
Control signals—-1 to 9 v DC (no 
noise, capacitive loss or phase shift 
problems/—-Entire amplifier potted 
and then encased in steel (virtually 
unaffected by environment Uti 
lizes unregulated 110 v AC power 
supply (uses only 3 watts of power 
Full integration action from a 
minimum change (high sensitivity) 
Modular construction (no inven 
each unit can per 


tory problems 
form any given function by a simple 
change of plug-in components) 

Each module is equipped with a pi 
lot light to indicate fuse failure, test 
jacks to plug in an output meter, cal 


® 


HAGAN DIVISIONS: CALGON CO. « HALI 
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ibrated knobs for set point (bias), 
gain, reset and rate. Components 
can be replaced without a soldering 
operation (minimum maintenance). 

The Hagan PowrMag line includes 
the controller, remote control sta 
tions, patchboards for interconnect 
ing the system, sensing elements and 
final operators. Why not phone or 
write for a Hagan engineer to give 
you all the facts on this remarkable 
system 


HAGAN 


CHEMICALS & CONTROLS, INC. 


HAGAN CENTER, PITTSBURGH 3 PA 


LABORATORIES + BRUNER CORP. 
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Accelerometer 
Ml 
Cutical “Jest Proced aye 
; y 
Analysis of ICBM compo- * , 
‘ 5! 

nents, such as the airborne 
transducer being tested here 
in the Standards Laboratory 
of Convair Astronautics, re- Counter-Timer 
quires a superior “Test” 
instrument. 


‘ (4 
CIRCLI 


The Heise precision pres- 
sure gauge used for this work | 
surpasses the highest rating j phase to accuracies OF PF | 
for test gauges covered by } — nes 
the American Standards Asso- 
ciation 

All Heise gauges are accu- 
rate to 0.1 of 1% of full scale 
reading. 

ASA Grade AA test gauges 
are accurate to 0.5 of 1% of 
full scale reading. 


X-Ray Spectrometer 


1 page brochure describes new ersatile 
ray spectrometer hor X-ray spectre 
or spectrometry by scintillation or 
proportional counting techniques Radia 
) Instrument Development Laborato 
orporated CIRCLE NO. & 





Drum Heads 


omplete data to mavnctic res 
eproducng heads and drum heads 
contained in Specifications DS Ola 
DS 100: formula application da 
led Minneapolis- Honey we 
par CIRCLE NO 


Auxiliary Instruments 





t-page %-color brochure 
instruments for tse 

ible differential transtormers 

ing, indicating, recording and 

ystems application Schaevitz Engine 

CIRCLE NO 


The above photographs of the Atlas ICBM ond the test stand featuring Heise ms 


Gouges were supplied by Convair (Astronautics) Division, General Dynamics Corporation, 
manufacturer of the Atlas 


The Atlas is designed to deliverra thermonuclear war head 6,325 statute miles 


PRESSURE RANGES DIAL SIZES PRICES DELIVERY 
15 to 100,000 P.S.}I. 82", 12”, 16” from $183.50 within 30 days 


HEISE BOURDON TUBE COMPANY, INC. 


BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. 
CIRCLE NO. 122 ON PACE 239 


Plug-In Digital Control System 


it 


Stel 
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Current Transformer 


Current transformer olfers increased 
anges to 4000 amperes; features great 
ifety and convenience where test loading 
involved and accurate measurement of 
he current over a wide range is needed 


Knopp Incorporated CIRCLE NO. 425 


D-C Power Supplies 


12-page Sulletin GEA-O690A lists tea 
ires, Operation and applications for cus 
om built d-c power supplies for com 
puters, aircraft missiles, military and 
pecial applications; photographs,  loac 
urrent graphs. General Electric 


CIRCLE NO. 427 


Transistor Omni 


New omni indicator is all transistor 
init with accuracy of 2 degrees; features 
iutomatic to-from meter; self contained 
requires no additional bulky power sup 
piv; used with any standard make vhf 


| 
receiver. Nova-Tech, Ine NO). 428 


Disc Valve 


Hermetically sealed shearable disc valve 
variety of sizes, has non-aging metallic 
disc that provides zero leakage in_ pre 
sheared condition; rapid acutation either 
by pneumatic, hydraulic or pressure cart 


ridge action. B. H. Hadley, Ine 


CIRCLE NO. 429 


Sub-Carrier Oscillator 


New miniature sub-carrier oscillator 
transducer designed for use in missile and 
tircralt telemetering systems combines in 
single package variable reluctance trans 
ducer and transistorized oscillator for fm 


output. Pace Engineering Company 


CIRCLE NO. 430 


Dynamic Storage Computer 


16-page technical report details appli 
cations of computer which innovates auto 
matic repetitive operation at frequencies 
of 60 cps; high speed memory with track 
ing error less than | microsecond. Com 
puter Systems, Inc CIRCLE NO. 431 


Communications Equipment 


New 1- page brochure describes facsimile 
communications equipment for transmitt 


ing photos messages, di 


ita, news and other 
ypes ol graphic information by means 
of telephone or radio links. Litton In 
CIRCLE NO. 4 


dustries 


Choppers 

Bulletin C-70 describes electro-mechani 
cal choppers which provide highly reliable 
and trouble-free performance. Electrical 
enviornmental and mechanical character 
istics provided. Airpax Electronics, In 


CIRCLE NOW 43% 


Servomotor 

New 3” to 4.125 servomotor elim 
nates terminal board arrangement and 
utilizing lead wires; designed tor 400 cycle 
airborne and ground control applications 
John Oster Manutacturing Company 


CIRCLE NO. 454 


Free Relay Catalog 

Complete catalog of relays with over 
20 leading manufacturers’ lines are listed 
including descriptions and = prices; new 
thumb indexed table of contents. Relay 
Sales, Ine 


CIRCLE NO. 4 


Amplifier System 

-page illustrated bulletin describes am 
plitier system used in high speed transient 
tucdies photos specifications applica 
tion data included. Bulletin) 1127 Bell 
ind Howell Company CIRCLE NO) 6 


Please 1 ’ Page 232 


linear flow 
measurements 


POTENTIOMETER TRANSDUCERS 


For use with orifice plates, How 


tubes or weirs to provide an electrical 


signal which ts linear with flow. Opposed 


bellows construction with over-range 


protection up to 5000 psig 


| 


Ranges: 0-20” H,O 
up to 0 to 400 psid 
with corresponding 
flow values 
Linearity: 0.5% 
of total flow 

from 20 to 100% 


"otal flow 
SERIES IP-1170 


see us at the 1.$.A. show — 
Booth No. 2517 


H.E.SOSTMAN & CO. 


348 E. Lincoln Ave., Cranford, New Jersey, BRidge 2-5750 
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See all 3 in Booth 312 
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The F-30 Refrigifilter uses 
a 115 volt 50-60 cycle, 
single phase electrical 
source, The unit draws 8.1 
full load amps. 


For Medium Capacity 
Pneumatic Systems 


Hankison’s new Model F-30 Refrigifilter is the 
“Packaged Protection, Jr.”’ of the line. It combines 
the functions of a condenser, separator, filter and 
trap (internal and external) in a package just 35” 
high and ASME coded. Equipped with a closed loop 
refrigeration cycle, it requires no cooling water, 
eliminates problems caused by ambient tempera- 
ture variance. You can count upon atmospheric dew 
points of —5°F to —15°F, and cool dry air in your 
lines—exit air temperature is 52°F at rated capacity 
and 75°F ambient temperature. 

t all adds up to this: Hankison’s new model 
F-30—with a capacity of 30 SCFM~—gives medium 
capacity pneumatic systems micro-clean, dehy- 
drated, oil-free compressed air protects them 
from rust and sludge conditions that lead to mal- 
function and costly equipment failure. And it does 
it by mechanical refrigeration — unmatched for 
efficiency and economy. 

The F-30 is simple and easy to install—no pre- 
filter or aftercooler is necessary and no special tools 
are required. 

When completed, the installation is a neat self- 
contained ‘‘package’’— see the diagram in the 
illustration above. 
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For Commercial 
Air Conditioning Controls 


The new Hankison Series-E non-cycling air dryer 
is the “Kid Brother” of the line, but it does a man- 
size job. It’s an economy unit designed to provide 
clean dry air for air conditioning control systems, 
for processing and production lines requiring agita- 
ting, conveying, spraying, mixing, and for many 
other pneumatic applications that might not war- 
rant the expense and high capacity of larger air 
drying units. 

Operation of the Series-E Air Dryer — like the 
F-30 and F-100 Refrigifilters—is based on mechan- 
ical refrigeration, the most efficient, practical 
method known for drying air and gases. No cooling 
water is required; near-freezing dew points are 
obtained regardless of ambient temperature vari- 
ations. Series-E Air Dryers are available with 
Hankison Mag-Pneu-Power Automatic Trap or 
Armstrong No. 21 trap and are also furnished 
tapped but without trap. They are housed in a 
sturdy steel cabinet, designed for easy mounting 
on floor or wall. 











Hankison Series-E Air Dryers are being in- 
stalled daily as a safeguard to modern air- 
conditioning installations all over the country. 








Efficient and Practical... with 


-| Refrigerated Air Dryers 


| ..New York ISA Sho 


wr 


























. i, Fiji} 
‘o| HE 
The Hankison \ 
F-100 Refrigifilter 
is a completely self 
er contained unit and 
n- installation is ac 
Je complished without 
; the use of special 
IS, tools. 
a- 
ly 
r- 
ir 
4 
he 
n- “Packaged Protection, Sr.” 
al That’s the Hankison Model F-100 Refrigifilter, 
ng voted one of the top twenty new products at last 
re year’s ISA Show. Now it’s in use throughout 
ri- industry, wherever large volumes of micro-clean, 
th dehydrated, oil-free compressed air are required. 
or The F-100 Refrigifilter has a rated capacity of 100 
od SCFM at 100 PSIG and 100°F inlet air tempera- 
‘ ture, delivers a —20°F atmospheric dew point, com- 
ng bines the functions of a filter, separator, condenser, 
heat exchanger, and automatic trap in one compact, 
ASME Coded “package.” 
In the installation at right, at a leading steel 
company’s plant, the Model F-100 Refrigifilter is 
dehydrating the compressed air supplied to vital 
air valves which operate huge precipitators. 
r STL CC_____¥___._. 1 
7 HANKISON CORPORATION, COLLEGE & PIK = 
SEE THE COMPLETE Cc & E, CANONSBURG, PA ; 
HANKISON LINE ] There’s something here that interests me. Please send me more information about | 
| F-30 Refrigifilter i 
BOOTH 312 . Series-E Air Dryer | 
ISA SHOW i F-100 Refrigifilter 
SEPTEMBER 26-30 . 1 
NEW YORK COLISEUM j NAME TITLE : 
If you do not plan to attend the show, . COMPANY ! 
or if you would like advance inform- j STREET 
aa ation on the Hankison products being | city ZONE STATE i 
exhibited . . . ! { 
I ! 
USE THE CONVENIENT " iS ! 
COUPON AT RIGHT : O7L ! 
I 
Chance anenenasanaseneneneneenenaninenesenaneiieninanenaaillh a 
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This new Signal Converter makes 
any kind of pneumatic transmit- 
ter directly compatible with any 
standard receiver. You can use it 
with differential- pressure flow 
meters, flume-type meters, wiers, 
or what-have-you, and get a 
neatly linear 3-15 psi signal suit 
able for all 
and control instrumentation, 


of readout 
The 
unit has a high enough output 
3 SCFM) to doa 


eood job without additional am 


manner 


capacity (Over 


plifying relays and is, in fact, 
venerally simpler than other com- 
parable converters. It will work 
properly in any ambient from 30 
o 150°] and 
pampering from = the 
Model 850 is 


you can get morc 


indoors or out, 
without 
naintenance men 
its Catalog name 
information by requesting Design 


Specification Sheet DS-850 


BROOKS 


ROTAMETER COMPANY 
960 P Street 
Lansdale « Pennsylvania 


eS 
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Tape Winder 


vf OW cost tape riche iscd in sto 


( " (IRC 4 (>) 


Digital Readout 


‘ ip 
! i ! ! itt { ! J 
shiclint lew ine 
i for liamip replace cut Tosclustiia 
] rou bouginecs Dave 
(IRCCS fe) 


Integrating Gyros 


Miniature lightweight floated rate in 
legrating pyro designed especiall or 
missile applications feature new external 
ilypustiment provide maximum ease of 


and calibration. General Pre 


CIRCLE NO. 439 


labrication 


cision Incorporated 


Mass Flowmeter 


rnc Leacle rat 


sjulletin GEEZ 902 


ny typical applications for new 


page 
indu 


trial mass flowmeter; discusses benefits of 


converting trom volumetric to mass tlow 


various industrial apph 


measurcment mn 
General Blectrs 


CIRCLE NOW 10 


cathons 


Instrument Rectifiers 


Selenium or copper oxide instrament 


rectifiers feature allmnetal structure, dual 
mounting hole choice of wire or tiltform 
lead election of tinishe Al] units color 


coded.) Standard or 


ivisthiabole 


peaial configuration 


Conant Laboratori 


CIRCLE NO. Fl 


Frequency Meter 


Now I il clivect win frequene 
meter wedlicate frequen direct or 
livital vuinate ead mlaptable ‘ 
mote pmedicati be pan nounted 
lon ! ippliea Narda Microwave 
Cor i CIRCLE NO. 442 


Resistance Measurement Box 
\ le « ince mcasuremen 
l« ned } ratot ise 
tient prove ale dials for mcasturing 
i tances in the ran of 0 to YOO ohn 
howhn in miuations of OF olims. Central 


CIRCLE NO. 


Scrcntilic Compan 


Flowmeter 


Miniature ftlowmeter is ideal 


lytical applications in addition 


process use tube 3 


change nh range in tew econd 


ise of Fischer and Portes 


(IRCHI NO 144 


Missile-Borne Recorder 


Vibration Transducer 


New tbration transducer cle 


napoin type 


for ana 
fo normal 
pe rrnit 
without 


Co 


ivned 


atiny al 


detect ivhitest ibration in Opel 
borne jet cnpine or during ground te 
i ubject of 2 page Sulletin | 


ind Howell CIRCLI 


Instrument Cases 


Light weight custom -designec 


DISTIUMOHIE Case strong construc 
limitation 


CIRCLE 


cost, have no design 


wood Plast Tic 


Sludge Handling 


How costly problems of sludge 


are solved by use of density 
described in new data sheet. Ohn 


CIRCLE NO. 448 


Instrument Leasing 


O26 Bell 


NO). 44 


1 plastic 
tion, low 
is. Holly 
NQ. 44 


handling 
gages 1s 


art Corp 


I-page booklet cLiscusse lease plan to 
tistrument tiscl rental rere wal pu 
chase Option costs and leasing proce 
dure Horton Equipment Leasing Dis 
Advance Industri Tric 


CIRCLE NO. 449 


Clutches & Brakes 


New folder CREPE Lists clutche 
and clectrical component md a 
lor a-e Opcrating oltage a 


teeta MANOA 


CIRCLI 


Random Noise Generator 


Illustrated 4-page brochure 


random noe generator miclude 


tude- frequency characterists 


ment setups application 


Radio Co CIRCLI 


Cecneral 





brake 
critic 
| 
‘ lift } 
Carmod 
NO. 450 
describe 
amy 


mcasure 


fication 


NO). 451 
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Electrometer 
I me ! bedoin Bu it) 
! for i ip} i i 
wine lab measuremen Consist 
in ! h i implies mad na 
ipruacite init together with pu anrnpodadue 
nputl resistor blectronic Trist It 
CIRCLE NOW WD 
Cavity Cell 
') i i a 
j pliant | rela 1 ace 
i ile ect i mn tise ol vil 
Hvent Compensation ullta-micro mip 
! and is Chromotographic traction col 
n. Com it in ument Corp 


CIRCE! NO) l 


Data hee cu i in | 
1 ional pansion ol i i ha 
‘ tint f rela " wed 
omaty iting to untrodtuce ext na 
taneeeaies vate in/gate ou ee phera 
quipment Pextron, Ine 
CIRCLE NO. 4 


Mass Memory Module 


Hligt capacit disc tile memo in 
Wporating reveal tapole ead-record head 
hat tl ove urlace ot storage dis 
porary ule lorage cCapacitu iad random 
eee peeds to tit: present-day computes 
capabilities Pelex, Ine 
CIRCLA NO) > 


Air Control Valves 


1) page color illustrated pecilica 


tion catalog describe inline 2, 3, 4 wat 


valves and sub-base mounted 4 way and 

} way > port valves; includes valves that 

we al olenoid pilot) operated, that 

have solenoid pilot md = booster nel 

double solenoid pilot. Hottman-Odom Co 
CIRCLE NOW 46 


Automatic Lubricator 


Automatic valve lubricating system = for 


lubricated | lug valves 


is described in new 


bulletin: includes construction of lubrica 


tor, how to install and operate the unit 
ind) adjustment information. Rockwell 
Manutacturing Co CIRCLE NO. 45 


Temperature Control Element 


Miniature 


temperature control clement 


for use where extremely sensitive control 
is required has length of Il, and od. of 
1, overall weight of ‘4 o7. Setting stand 
ard tolerance approximate! Scaico 


Controls Incorporated 


CIRCLE NO. 458 


50 HOURS OR 


For ad 


CONTROL 
SYSTEM 
DESIGN? 


esia 


Leading aircraft and electronics 


1 = » 









firms report these startling 
time comparisons for design 
ing and optimizing 


sophisticated 10+ 








pole-zero guidance 


systems. Comparisons were 





made using Root-Locus* 

ESIAC versus other computers. 

Figures from customer files. 
Details on request. 


fw y ESIAC 





p 
| 























Graphical More than one week required to obtain solutic | 50 
hostels nm one w juired to obla yes hours 
- 7 EE . + a 
| D gital Computer Extensiv € f existing root-locus program 
Technique wes neeseenry 30 hours 
co —+>——_ ——_—-—— ——— —_——_ + 
| ESIAC Approximately one hour of instruction by design engineer 
Root-Locu Assistant operated ESIAC thereafter | 5 hours 
An entirely new concept 


analog-type computer. Solves intricate system des gn problems in minutes 
nstead of hours, hours instead of days. Write for descriptive engineering bulletins, ESIAC solutions 
to system design problems or an ESIAC demonstration ir your plant 


SEE IT IN ACTION 


1960 ISA and 
NEC SHOWS 


Electro Sclentiftic industries 
7524 S.W.MACADAM + PORTLAND 19, OREGON 
CHerry 6-3331 


ELECTRO-MEASUREMENTS, INC. 
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Still hitched to 4 new literature 
horse-and-buggy recorders? 








Pitot Tube 
Boost volume... 







¥ New pitot tu { re 
assure quality... hat utilizes compresse ! 
control costs a api I ction ty valve pre 
en directiol ot j pressu 
toward vaye ‘ mahomcte i ire i 
i elo and pressure in du 
firt iden areas. | \ Dwyer Mi ( 
CIRCLE NO. 459 
Decade Counter 
New 1 megacvctl tramsistorized decade 
° counter teatures singel operating ritage 
Tubeless Strip-Chart Tih ake a eo ee 
bg ment x tO I> volt O° microsecond 
Potentiometer Recorders Output: —10- volts. Normally supp 
with electrical reset plug inte Standard 
1O-pin printed ircult connect Re 
fom Incorporated CIRCLE NO. to 
A-C Amplifier 
General purpose transistorized ac at 
See us af the plifier has maximum output oltage 
15th Annual ISA 1.5 volts across 1500 ohms; input imped 
anc 1 megohm; provides either 20° o1 


Instrument-Automation 
Conference & Exhibit 
New York Coliseum 
Sept. 26-30, 1960 
Booth 422 


10 db gain, +0.2 dbat 1000 cps responses 
flat within 0.5 db from 10 cps to T me 
with the 3 db points at 5 evcles and 2 me 


Hewlett-Packard Co CIRCLE NO. 461 








eee eee eeeeane 





Digital Voltmeter 


New all-clectronic digital voltmeter ton 


Transistorized, these precise instruments avoid all the notori- measuring and data logging applications 
ous tube-troubles. Needing no warm-up, adjustment, replace- with Sasi HT rte one be ee hood 
ment of tubes or repair of their circuitry, Marksman recorders ewe at amanda ta : vs 9.999 
permit immediate and continuous operation...so increase pro- 99.99/999.9 volts de; accuracy: +1 digit 
duction. input impedance: 10 megohms. Non-Lin 
ear Systems, Ine CIRCLE NO. 462 
Accurate within 1/5th of 1%, they also include several special 
features which provide for more user-convenience and con- 
sistent quality-control. Users in many lines report Marksman Magnetic Tape Recorder 
recorders involve less operational cost, as well as reducing New portable magnetic tape recorde 
waste of other factors. with 7 or 14 channel recording andr | 
producing system, ts reel-to-ree! machine 
Let our world-wide service help on your own job. Phone your - necreeris sonkene tdi ong . 4 ye ae4 , 
West consultant (see Yellow pages) or write Chicago office aa i a> dite 6 tape speeds: fast 
for Bulletin M. forward and rewind, Ampex Data t 
ucts Compan CIRCLE Nee 6 


W E S ET © dip sis nt. 


CORPOKATION D-C Power Supplies C 








SALES OFFICES IN PRINCIPAL CITIES . j 
Seven new, completely transistorized d- 
FACTORY ANDO GENERAL OFFICES: power supplies, ranging in output from ; 
4355A W. Montrose, Chicago 41, iil. the trend is to WEST = 6.5 to 36 volts are component-type sup b 
plies completely contained in a military it. 
BRITISH SUBSIDIARY 
WEST INSTRUMENT, LTD. type can have maximum output rating al 
52 Regent St., Brighton 1, Sussex REPRESENTED IN CANADA BY of 30 watts with voltages regulated to st 
DAVIS AUTOMATIC CONTROLS, LTD +.05% against line and load variations m 
NO. 4604 tre 
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Potentiometers 

New line of potentiometers offers high 

os linearity from OR8% to 05% ambient 
™ temperature range from 65 to +200 ¢ 
os for computers recorders mstruments im 
stationary and airborne equipment. Data 
i supplied with each shipment on failure 

rate in various modes of failure. Osborne 
Klectronic Sales Corporation 
’ CIRCLE NO. 465 

PNat-\ielaahy 
Electronic Pumps 
f 
Flectronic automation of chemical Oo a 

le metering pumps offers instantaneous re 
ie sponse economy capable of handling 
me corrosive, non-corrosive liquid chemicals 
ds + different units: combination electro 
ed pneumatic uses air for power only; all 
rd electric; and electro hydraulic. Lapp In 
be sulator Company CIRCLE NO. 466 
tty 


Time Delay Relays 


New miniature electronic time delay 





Ti relays provide precise time delay on drop t 
25 ees Se The new 20 watt DIEHL 
is ee ee ee ee Instrument Servomotor 


gate circuit; time anwhere between 


020 and 300 seconds fos aa ae a study in practical design 


Incorporated 


WI 
A carefully constructed winding—set in a round, die cast alu- 
. : minum housing and totally encapsulated with a protective epox 
Draft Gage Manifold ni ae eee P poxy 
resin .. . a low inertia ingot-iron rotor . .. and two sets of pre- 
rung a4 manifold yee sor pressure lubricated ball bearings ... a simple anatomy. Yet these few simple 
to mer ¢ at ns case caning, 1s - . 
ae en a Bi bgt parts combine to make the new 20 watt DIEHL Instrument 
hOnis « “4 - , ( “SSC « ° 9 
of supply; removable plug permits zero check | « Servomotor the most practical servomotor ever designed for com- 
200 and calibration of instruments; any num mercial a lications .. . because all costly construction features 
y 
109 ber of units may be manifolded, with a and environmental precautions which are unwarranted in a com- 
? aa — ‘ each pointer. Republic mercial application have been eliminated. But full performance 
in anu acturing ompany ° ° ° . 
162 CIRCLI a 168 and all essential environmental precautions have been retained 


. including moisture, salt, and fungus proofing, good resistance 
to shock, safe operation in ambients of —55 to +-55°C, and these 


Temperature Detector other outstanding performance characteristics: 


rde1 New fast response temperature detector ( SPECIFICATIONS AT STALL ——_, 














re for operation under nuclear radiation Cat. No. FPE49L-116-1 
hine measures the cooling water of reactors Output 20 Watts 
ypli time constant: 1.5 seconds; withstands Voltage (per phase) 115 Volts 
Frequenc 60 le 
wide rigorous environmental operating condi enue y 25 ty 
fast tions in turbulently flowing liquids. Spe Input power (per phase) 54 watts Weite for mare fa 
4 cification 1045.7. Thomas A. Edison In Control phase impedance 174 ohms t 
No Loed Sneed 3500 RPM ormation on our 
133 dustries CIRCLE NO. 469 wig "aa lete 1 f 
Inertia (Wk2) 725 oz. in.? COmpre ‘ne © 
Theor. acceleration 13,300 rad/sec.* instrument servo- 
Weight 2.75 lbs motors. Available 
Motor Transfer Function 3.2 CS in sizes 11 and 15, 
General Purpose Computer S (.028S +1 power ratings from 
Frequency response 5.75 cyc./sec a 1 to 20 watts. 
1 de New ultra-fast general purpose digital 
from computer can be applied to extremely ' 
sup broad range of scientific, industrial, mil 
B . | DIEHL MANUFACTURING COMPANY 
jtary itary problems; combines large, expand 
. . ’ A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 
ating able memory and versatile command 
d to structure with computing speed in the Somerville, New Jersey 
Lions microsecond range. Packard Bell Elee 1A Trademark of THE DIEHL MANUFACTURING COMPANY = *A Trademark of THE SINGER MANUFACTURING COMPANY 
. 464 tronics CIRCLE NO. 470 CIRCLE NO. 116 ON PAGE 239 


September 1960, Vol. 7, No. 9 235 











new literature 


“STANDCO” 
VIBRATING REED 


FREQUENCY METERS 








Recorder 
STANDCO 
| ( ( i 
CIRCLE NO. 4 
Spectrometer 





HERMETICALLY SEALE 
and Ruggedized 
342” and 212” Sizes ; ratios — 
Meeting all MIL Specs aero Sin soceesnanigas pri 


Normal Frequencies 
> 60, or 400 Cycl 
Special Ranges 
from 15-1500 cycl 
ALSO IN OTHER TYPES 


PANEL MOUNTING 
MOUNTING V4 rt oad ip 


; 


SWITCHBOARD 


PORTABLES: |r) large n ’ cae Ove neces we vat 


Booth 72011 NY Coliseum 
es ie | bch i ry Cen i I 
HERMAN H.STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7, N.Y. 
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ment component nohro CrVvomoto 


evo equipment telelacsimile equipmen 


Muirhead and Co., Ltd 
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Elapsed Time Indicator 


Subminiature clapsed — time mdicator 


features scale calibrated inp hous slong 


ile anole vhich gives direct reading of 


how long current has been ipplied cul 
rent required: | ma at any voltage greater 
than 6 dc. Bergen Laboratories Ine 
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Square Trimming Pots 


Pair of | square trimming potent 


ill-metal 









meters feature high temperature 
SENT Y housings, humidity resistance gold-plated 
Formulas UPON REQUEST terminal 10 to 50.000) ohm resistance 
. - rane | il power rating at with 
Applications temp. high of 150° ¢ Beckman Inst 
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Engineering Data 
Screw Torque Data 
Adapter Problems Punched Card Reader 
General Principles sie! ' — 
igh speed card re ider, handling stand 
ic 


Kats 





PA [Sturtevant CO. a ce a cca ck 





AD0D/SON [QUALITY / ILLINOIS cards with maximum teed rate of 400 
Cpcesotamn*omn ata ametaeOg cards per minute. Larger capacity hopper 
Genesys CIRCLE NO. 4; 
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Programed Supplies 


I Calibration rete 





Programed millivolt 
ippl } clected, pre 
ey a in rf 
i i inipe Larice i 
ch ‘ o MN 
I i) Lab 
CIRCLE NO 
Lamp Indicator 
{ 
ile elt ( 
| lesigned 
i i pu I if 
i oat | i 
I 1 bl ! ( 
CIRCHLI 78) 
GM Counting System 
Complete (GM coun ng teu 
i it 1 i h 
‘ 1 if ‘ 
F } hy D 
Ha ble I Compan 
CIRCLI 2) 
Dehydration Cartridges 
Instrument-type dehydrator unit Oo 


connection into system line to protect 


delicate sealed instruments from moisture 


contamination, oil or tuel Vapor, COTTOSIVE 


or explosive gases, leatures tiber vo lass pad 


for controlling downstream particle size 


Robbins Aviation 


CIRCLE NO. 481 


0 less than 10 microns 


Inco po! ited 


Micro-Miniature Relays 


Micro-miniature relays in 2 amp, 10 
inp and dry circuit ratings, are available 
In Voltage - Sensitive, CUTTCNHE-SENSILIVE, OVET 
oad, snap action and = special types to 
istomer specifications; 9 standard cat 


tvle full range coil resistances trom 0.1 
Control Dynami 


CIRCLE NO. 48 


hho to TL600) ohms 


( orporation 


Automatic Sample Changer 


}- page yrochure on new automatic sam 


ye changer for very low level solid beta 


emitting radioactive samples describes how 
net background of only counts pe 
minute makes it possible to measure wit! 


iutomatic system samples producing onls 


detector 


counts per minute ino the 
CIRCLE NO. 428 


Nuclear-Chicago ( orp 








lable 
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satin 
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er 
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tS. 


beta 
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Thermostat 
New thermostat, miniature size, differ 
ential expansion type control, has & stand 


id ranges up to 1150°1 Incorporates 
nap action witch rated 5 amp 125-250 
( ip SON cle temperature setting 
made with internal adjusting screw. Bul 
‘ Burling Instrument Co ipan 
CIRCLE NO is] 

Scanner Relay 
Photoelectii scanner rela has tine 
CSPOT se sdypustiment permitting light 
eam to be interrupted repeatedly tor 
ntervals shorter than the selected delay 
ime; delay can be from 50 milliseconds up 
o l'2 seconds. Bulletin 605. Farmer Elec 


me Products Company 


CIRCLE NO. 485 


Temperature Controller 


Accurate new electronic on-olf) con 


troller and medi 


pyrometri temperature 
(ator for original equipment or field ap 
plication, is available in II from 


0-400 to 0-3000° F, 


ranges 
as an ecnviron 
of 100) to 


as well 

range 

IHlinois Testing Laboratories, Ine 
CIRCLE NO. 486 


mental test chamber 


+ SCM F 


Miniature Air Sampler 


New simplified, constant rate air sam 


piling 


powered by low 


device uses miniature jet engine 


liquefied gas 


pre SSUTC 


moving operates with 


contains no parts 


valve which meters liquid 


adjustable 
propellant into vaporizer coil, Union In 
dustrial Equipment Corp 
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Infrared Optical Glass 


Vrsenic 


dation oft 


trisulfide glass used ain tabri 


optical clements for infrared 


pP POMC CTS spectrometers vas analyzers 
monochromator military and other in 
rared detection and control devices. 1 
nalyvzed in new ®& page brochure ScTVO 
Corporation CIRCLE NO 1s 


Magnesium Military Cases 


Magnesium military cases, combination 
is wi instrument cases in wide iniet 
rf ves are available without tooling 
harge. Size range trom % %/4” wide b 

] 16” long by .06% by 2 1/4” high to 
® 15/16" square by 090) by IR” cee 
/ero Manutacturing Co 
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J-W Model RV 


Alarms sample and 
analyze air at 2 
to 8 locations and 


relay information 





to main analyzer 


panel. Recording 


instruments and 


c xplosion proot 


3 construction avail 


able on orde r 


Do you have a problem with combustible 


gases that requires a special detection 


system design? Experienced J-W engi 


neering is available to help you with 


meeting the situation. For complete 


data on services and standard and 


custom J-W equipment, please write 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


JOHNSON-WILLIAMS, INC. 


Systems for Continuous 
/ Checking for Explosive Gases 


J-W Model SM 
Alarm contin 
checks 


uously 
one loc 
where accessi 
bility is a prob 
lem; alarms at a 


pre-set level 
se 


aT . 
— lot 





\ 


J-W Model E Alarm detects explo- 
sive gases in a single area; control 
from sensing un- 
with units 


box mounts remote 
it. Model FI 


encased in explosion proot housing 


also available 


Palo Alto 14, California 


Leaders in I xplosion Prevention Since 1927 


Canadian customers 
please writ 
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With Systems Background 


GROWTH OPPORTUNITIES 


await qualified senior level 

the deve 
Systems for Industrial Processes in 
and Ceramic industries. B.S. or 


PLUS 


handliir g circuits 


severa 


years design & 


Send Resume to WAYNE L. BES 


Advanced Data Handling 


"— ENGINEERS | 


engineers toa 


opment and engineering of LN3000 C omputer Contro 


M.S., 
developn ent 


incorporating digital co 


SELMAN, 


GROW 


WITH THE FIRM THAT 
PIONEERS in PRECISION 


ssist L & N’s able stoff 


the Power, Petro-chemical, Stee! 


preferably in E E required 
expenence on data 
mputer techniques 

Technical Empl 


Coordinator oyment 
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Controls « Furnaces 


Philadelphia 44, Pa 
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HAYS LOW RANGE 
OXYGEN ANALYZER 


© for extremely low 0, ranges (0 to 1%, 0 to 2%, 0 to 3%) 
not affected by H, concentrations up to 50% 

© accurate to +2% of range 
sensitive to changes of .01% oxygen 

® no moving parts to wear out or break down 


Now, Hays—leader in oxygen anal- 
ysis— brings you a new analyzer spe- 
cifically developed for measurement 
of low concentrations of oxygen. 

The Model 632 utilizes a new 
concept of the principle upon which 
the Hays Magno-Therm Oxygen 
Analyzer operates—an_ instrument 
that has established an enviable rec- 
ord for accuracy and dependability 
in thousands of industrial applica- 
tions over a 10 year period. This 
basic principle is, that oxygen and 
a few other relatively uncommon 
gases are paramagnetic . . . Le., 
attracted by a magnetic field. This 
paramagnetic characteristic of oxy- 
gen provides an ideal basis for de- 
termining oxygen content of gaseous 
mixtures. 

The Hays Model 632 Analyzer 
incorporates a basic Wheatstone re- 
sistance bridge circuit within a re- 
corder to provide a continuous rec- 
ord of Oxygen content by measuring 
variations in the paramagnetic prop- 
erties of the sample gas. Complete 
details of its construction and 
method of operation will be for- 
warded on request. 

When used with a Hays Model 
771 Universal Electronic Recorder 
and a suitable sampling system, the 
new Model 632 Oxygen Analyzer 


provides these distinct advantages: 

¢ Uneffected by hydrogen concentra- 

tion up to 50°; 

Sensitive to changes of .01 © 

Zero stability within +1° 

* No moving parts to wear out or 
break down 


Oxy gen 


of range 


¢ Three available ranges—0O to 1%; 
0 to 2%; 0 to 3% 

Divided flow assemblies significantly 
reduces possibility of cell damage 
due to dirty or wet sample gases 
passing through analyzer 
Accuracy better than +2' 
Iixtremely fast response to fluctua- 


of range 


tion in oxygen content 


Write today for complete information. 
Ask for Bulletin B632. 


Automatic Comt trol 
Boiler Panels « Recorders 
Veritrol 

A 1 Gages 

t ® 
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Transducers 

Line of linea mid rotary motion tran 
fucers for critical indicating or fteedback 
ontrol tems have qualithe ol sofinite 
resolution, excellent linearity over wide 
npul range Vrnous Corp 


CIRCE NO 1) 


Fluid Meters 


blectric and phcumatic systems which 
compensate fluid flow for variations in 
pressure and temperature are illustrated 
in new 2-page Bulletin 21. Bailey Meter 


CIRCLE NO. 491 


( ompany 


Moisture Monitor 


~ 

2-page bulletin gives specifications and 
capabilities of liquid process mortsture 
continuously analyzes 


monitor which 


water concentration in organic-liquid 
tream. Bulletin 26312. Bell and Howell 


CIRCLE NO. 492 


Expandable Computer 


New low-cost analog computer can be 
expanded by the addition of components 
to the growing needs of the firm; built 
modular scale Bowmar In 


CIRCLE NO. 49 


on tirnicuue 


Strument ¢ orporation 


Infrared Detectors 


Thermistor heat detector cells are used 
in lab, industrial or military operations 
that are too tast innaccessible hot 
rigid for direct contact with target. Tech 
nical Bulletin 1500-6. Servo Corporation 


CIRCLE NO. 494 


Direction Finders 


Illustrated brochure on = military ane 
industrial products discusses pulse and 
direction finder equipments, communica 
tion equipments, sortation and facsimile 


Stewart-Warner Electronics 
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SVSELCIUS 


Transistorized Commutator 


Economical solid state sampling system 
new transistorized commutator 1s designe: 
for simultaneous sampling of millivo 
and volt signals and embodying a modula 


Vector Manufacturing Co., In¢ 
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Quick and Easy 


way to get free information 


Here is the most convenient way to get more 
information you want about instruments, control 
equipment and services offered in this issue. 
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SOLID STATE 
ULTRA RELIABLE 
HIGH PERFORMANCE 
MILITARY QUALITY 







The Data-Stor Model 59 Digital Tape Transport is 
ideally suited for use in computer, instrumentation 
and control applications. It incorporates the highly 
reliable features of military tape transports developed 
by Cook Electric Company during the past 12 years, 
and has been proven in the Atlas, Titan, Polaris and 
other missile programs. 

These features include exclusive use of modern ultra 
reliable solid state circuitry, eliminating gas or vac- 


TAPE SPEEDS TO 1501PS , LESS THAN 3 MS STOP/START , 


REWIND SPEEDS TO 400 IPS 


ONE OF MANY EXAMPLES 
OF EXCELLENCE IN THE DATA 
HANDLING FIELD 


al 
Cook Electric Company’s 


mow 
DIGITAL TAPE 
TRANSPORT 










uum tubes. Precise tape handling is insured by 
proportional reel drive servo systems that have no 
jerky step servos. Tension error sensing is accom- 
plished by synchro transmitters with no unreliable 
potentiometers or contact pile-ups. Field adjustments 
are eliminated by building tolerances into a single 
rugged tape deck casting. Endurance and quality are 
assured by strict adherence to the exacting design 
and workmanship requirements of MIL-E-4158. 


NO PROGRAMMING RESTRIC- 


TIONS , PACKING DENSITIES TO 600 NRZ BPI, OPERATES FROM 5 VOLT CONTROL PULSES OR LEVELS OF EITHER 
POLARITY , FRONT PANEL ACCESS, CHOICE OF NARTB, IBM, OR SPECIAL REELS, ANY TAPE TO1”,. CONDUCTIVE 
LEADER, LIGHT TRANSMISSIVE, OR LIGHT REFLECTIVE END OF TAPE SENSORS, SOLTD STATE READ/WRITE AMPLIFIERS 


METAL FACED READ/WRITE MAGNETIC HEADS , 


AVAILABLE AS HIGH SPEED PHOTOELECTRIC READER. 





Experienced recording systems engineers are invited 
to apply for existing employment opportunities. 





y Designers and makers of ground and airborne magnetic recording 


systems, photoelectric readers and computer peripheral equipments. 


A DIVISION OF 


Cook Electric Company 


ia ADDRESS YOUR INQUIRIES TO 
8100 MONTICELLO AVENUE 





SKOKIE, ILLINOIS 
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Tremendous Savings 





Made in Processing Costs with 


ohmart 


NUCLEAR CONTROL 





Bert B. Green 








Vortex Foundation Bert B. 
Green, (photo) formerly with Col 
lins Construction Co., has been ap- 
pointed director of electronics and 
instrumentation for the newly cre 
ated Vortex Foundation, Houston 
Mr. Green developed the 24-paper 
Underwater Instrumentation pro 
gram at the SeptemLer ISA Con 


ference 














GAMMA | — 


SOURCE = = 
OHMART OHMART 


MEASURING COMPENSATING 





PROCESS CELL CELL 
PIPE 


“| 
i tidewcecemieal 









CONTROL VALVE 





Oak Ridge National Lab Alvin 
M. Weinberg, director, recently re- 
ceived the E. O. Lawrence memorial 
award from the Atomic Energy 


L 


— oD 



































Saotan Denote comanet See. AMPLIFIER/ Commission 
term where control of liquid RECORDER/ INDICATOR 
ory is by actuation of a CONTROLLER 
vaive 

National Research Council Fair 
Truly remarkable savings in a wide variety of industries are reulting field County member, Dr. Robert J. 
from Ohmart nuclear control in processing operations. Jeffries, (photo) former ISA pres- 
A cement plant reports savings of approximately $12,000 a year after ident, has been appointed a member 
installing Ohmart Control of moisture content of the clay slurry. These of an ad hoc committee established 
large savings resulted from reduced heat requirements and increased by the Engineering and Industrial 
through-put without large extra capital investment. Savings of $4,000 Research Division of National Re- 
per year are reported by a paper manufacturer since installing an search Council, to prepare an analy- 
Ohmart System to control green liquor density. sis of the role of patents in research. 
In industry after industry, it has been proven that in any continuous flow Dr. Jetfries is president of Data- 
processing system where money is spent to make liquids or slurries thicker Control Systems, Inc. 


or thinner, an Ohmart Nuclear Density Control System becomes an im- 
mediate profit-maker through cutting operating costs and improving 
quality. 

Ohmart Gages for converting gamma radiation directly into electrical 


energy for automatic density measurement and control have no moving U.S. Dept. of Commerce Dr 
parts; are not in contact with the media. Maintenance is practically nil. H. F. Stimson senior physicist Tem- 
There is nothing to wear out, plug or corrode. ates re ~iigans Aeabiange=* age ane 

. f S ; perature Physics Section, Heat Divi- 
Ihe extra profits an Ohmart installation brings you quickly pay for the sion. retired recently after more 
installation. You risk nothing, as Ohmart performance is guaranteed. than 42 vears with the National 

‘re are » Ohm: N > > gg ( ‘ . : es breeds 

There are more Ohmart Nuclear Process Control Systems in operation Bureau of Standards 


than all others combined. 

Ask for specific examples of Ohmart savings in many industries, and 
complete data on this unique application of radioactive energy to the 
automatic control of processing operations. Write or wire today. 








Philco ; expansion of work in 

Pa ground-space communications, mis- 

: ’ The Ohmart Corporation silery, radar and underwater war- 
ae BO So, 2238 Bogen Street, Cincinnati 22, Ohio fare will be further integrated with 

: } new organizational appointments: 
qT ij World Leader in Nuclear Process Control Col. W. W. Bailey, assistant general 
manager and George Masurat, man- 

Engineering representatives in principal areas ager of manufacturing; . . . Sierra 





Electronics Div. has a new director 
of engineering, Joseph Robert Lewis. 
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BURGESS-MANNING 
Primary Elements 





FABRICATED VENTUR! 


PARSHALL 
FLUME 


2 — 


FABRICATED 


VENTURI INSERT 








More than forty-five years experi- 
ence, and the facilities of the fore- 
most hydraulic laboratories in the 
United States are responsible for the 
Burgess-Manning leadership in de- 
sign, construction, and rating of these 
Primary Elements. The most complete 
variety of elements, whith can be 
used equally well with any type of 
inferential instrument. 


LO-LOSS FLOW TUBE: This 


Burgess-Manning product is available in 


newest 


a choice of materials and type of con- 
struction, to meet operating condition re- 
quirements head 
differential producer with the shortest lay- 
ing reducing 
pumping costs 


America’s lowest loss 


length is a solution for 


VENTURI TUBES: A variety of design in- 
cludes tubes to handle difficult fluids such 
os slurries, sludge, sewage and solids- 
bearing liquids. Available in insert style 
os well as full pattern, in either cast con- 
struction or sheet metal. Burgess-Manning 
are the pioneers in the fabrication style 
of construction, which allows a full selec- 
tion of materials and styles. Specifically 
designed for high pressure recovery and 
flow coefficient stability to provide 75% 
to 86% return of the velocity head 






Visit Booth 1038 
1.S.A. Show 
N.Y. Coliseum 
Sept. 26-30, 1960 
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VENTURI / j 


FLOW NOZZLES: Engineered and manv- 
factured to ASME and AGA standards to 
produce maximum accuracy. Designed to 
measure approximately 50% greater flow 
rate than a thin orifice plate with the 
same differential, with a smaller overall 
pressure loss. Can be furnished forged, 
cast, or fabricated in a choice of materials 


ORIFICE PLATES: Custom engineered for 
precision and accuracy. Burgess-Manning 
orifices are available in a choice of stain- 
less steels to suit specific operating condi- 
tions. Concentric, eccentric, or segmental 
styles are offered to meet special require- 


ments of various fluids and gases 


PARSHALL FLUMES: Burgess-Manning 
are the first to offer a complete ready-to- 
install Parshall Flume, which is available 
in cast iron or fiberglass to handle cor- 
Available 
dimensionally accurate as an integral unit 


rosive materials in all sizes, 
complemented by the exclusive Burgess- 


Manning “ML” meter 


OPEN FLOW NOZZLES: Constructed of 
close grained cast iron and particularly 
compatible with the “MN” meter, another 
Burgess-Manning exclusive. Specially 
suited for metering industrial wastes and 


sewage effluent 


4110 Haverford Avenue e 


ON PACE 239 
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BURGESS-MANNING COMPANY 
Peun Instruments Division 


Philadelphia 4, Pa. 
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how do you play the numbers game? 





The current numbers game consists of seeing how many components you can wedge 
into a small space. But there’s a catch to it. 

Some circuit modules may seem small until you string them together and find 
that interconnections and supporting structure take more space than the modules 
themselves. That's why it’s important, in evaluating miniaturization, not to consider 
the module size alone, but to be concerned with the over-all size, including mod 
ule, interconnections, and supporting structure. 

New EECO MINIWELD circuit modules are designed with over-all system size 
in mind. They offer optimum miniaturization not only of modules, but also of 
interconnections and supporting structure. Add to this the reliability of proven 
circuits incorporating readily available standard catalog components rather than 
hard-to-get specials, the superior strength of welded rather than soldered connec 
tions, and you have an unbeatable combination of advantages. 


We invite you to see for yourself at Booth 402, New York ISA Show. 


Write, wire, or "phone today for detailed information 
on the revolutionary new MINIWELD space-saving 
package. 


ENGINEERED ELECTRONICS COMPANY 


1441 EAST CHESTNUT AVENUE « SANTA ANA, CALIFORNIA 
Kimberly 7-5651 









ENGINEERED 
ELECTRONICS 


Company 




























Boiling Point Analyzers: 
initial to 10% and below 90% to end point 





give 


Immediate tower control, 
manual or automatic 


for 







Lower control costs 


Better yields 
Uniform production 


Design 





Shell Development Co 





OTHER HALLIKAINEN PRODUCTS 


Continuous Vapor Pressure Analyzer, samples 
vapor pressure in stream-——Continuous Vis- 
cometer, reduces lab analysis, gives better 
control—Sulfuric Acid Analyzer for sulfuric 
acid alkylation plants—Continuous Color Ana- 
lyzers. Write for literature See 





our Exhibit 
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MANY SAVINGS come your way 
when you say Goodbye to hand 
sampling and laboratory analysis 
of tower output. 

With the refinery-proved Hal- 
likainen-Shell Boiling Point Ana- 
lyzers, you are certain of lower 
control costs, better yields and uni- 
form products that always please 
customers by meeting specifica- 
tions. 

In that way, these new instru- 
ments pay out in 30 to 60 days. Af- 
ter that, the savings show up every 
month in lower costs for you 

One instrument can be adapted 
to record either the initial boiling 
or the 10% point (200° to 400° F). 
The other, can be set from below 
90% to the end point (200° to 600 






Shell Development Co., Desigr 


F). Both monitor continuously 


in the tower can be 
manu- 


Correction: 
made immediately—either 
ally or by an automatic signal fed 
into the tower control. Compare 
that with the tower stream going 
wrong for hours before the usual 
lab analysis can detect it! 

These Hallikainen Instruments 

proved accurate, reliable and 
safe—operate with a constant sam- 
ple flow. Aside from changing the 
recording chart daily, little atten- 
tion or maintenance is needed 

Write for all the technical facts 
on the Hallikainen-Shell Boiling 
Point Analyzers and then decide 
for yourself how these instruments 
can save money for your refinery. 


LLIKAINEN 
SAistiuments 


1341 Seventh Street 


Berkeley 10, Calif. 


Phone: LAndscape 4-1757 


Booth 1732 


15th Annual ISA Exhibit 


New York Coliseum, Sept. 26-30 
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You can measure flow in pipe- 
lines 2 inches and over conven- 
iently, economically, and with 
great accuracy by using an SK 
Bypass Rotameter. These Rotam 
eters measure bypass flow (not 
static differential) and fluid rate 
of flow is read directly for ranges 
as low as 10% of maximum 
They use two orifices—one in the 
main line and one in the bypass 
line—to provide a fixed ratio of 
flow through the bypass line 
This bypass flow is directly pro- 
portional to main flow and rate 
of flow measuring accuracy is 
high. Further, the cost of a 
Bypass Rotameter is low com- 
pared with other types of flow 
measuring apparatus. 
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' LJ sk Bypass Rotameter arranged | SK Bypass Rotameter arranged 
for vertical downward flow. for vertical upward flow. 
| 
SK Bypass Rotameters can be arranged for horizontal flow (see 


photo above) or for vertical flow up or down (see sketches). For 


complete details 


We 
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including sizing data—request Bulletin 18B. 


"Il send it at once. 


Schule and Koerltng COMPANY 


—— INSTRUMENT DIVISION —— 
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2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 


Joseph F. Dege William S. Aiken 


Daystrom, Inc. . new vice pres- 
ident and general manager of the 
Weston Instruments’ Division is 
Joseph F. Degen (photo) 


Thompson—Ramo-Wooldridge Prod 
ucts Co William S. Aiken (pho- 
to), San Fernando Valley member, 
has been named director of engi 
neering 


Conoflow Corp Raymond F. 
Neill, Jr. takes over as purchasing 
agent 


RCA former assistant to the 
president, Sigmund Schotz, has been 
promoted to administrator of staff 
programs for the Electronic Data 
Processing Division 


Sigma Instruments, Inc. . Harry 
B. McCarty, Niagara Frontier mem- 
ber, has been promoted to district 
sales manager in charge of all west- 
ern states, Hawaii and Alaska 


General Precision, Inc. Frank 
J. Delves has been named vice pres- 
ident, foreign marketing 


Standard Kollsman Industries Inc 

the election of Fred W. Ed- 
wards to the new position of vice- 
president, engineering has been an- 
nounced 


Cook Electric Co Donald K. 
Adams has joined the new Trans- 
Digital Systems Div. as director of 
liaison engineering. Col. E, T. Bul- 
lock will serve as director of plan- 
ning 

(Please Turn to Page 248) 




















GRAY INSTRUMENTS 


ACCURATE MEASUREMENT 


AND 


CALIBRATION 


MODEL E2540, VOLTAGE DIVIDER 
"es ee 


@eegae 
& ss 


i. & : sia sitiinaciielall 
FOR ACCURATE MEASUREMENT OF VOLTAGE 
OR IMPEDANCE RATIOS 


LINEARITY 001% 
MODEL E-1003 MUELLER BRIDGE 





NEW 








FOR ACCURATE TEMPERATURE MEASUREMENTS 
WITH RESISTANCE THERMOMETERS 


ACCURACY 0.02% 
DED 


¥, 





MODEL E1105 GUAR 














com + ORV 


WHEATSTONE BRIDGE 
FOR ACCURATE RESISTANCE (AEASUREMENTS 


ACCURACY + 0.025% 
SYNCHRO AND RESOLVER BRIDGES 


enlesall 





= 





FOR ACCURATELY CHECKING POSITIONING 
OF SYNCHROS & RESOLVERS 


ACCURACY 6 SEC. OF ARC 


SEE OUR NEW UNIVERSAL RATIO SET AND OTHER 
BRIDGES AND POTENTIOMETERS AT 


BOOTH 716 1.S.A. SHOW 


INSTRUMENT CO. 
448 MILL RD. 
ANDALUSIA, PA. 
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Ve! AUTOLITE 
Dial Indicating Thermometers 


with important advanced features 


e Crowned acrylic lens for maximum light on dial 

Raised graduations to reduce parallax error 

Adjustable bracket allows mounting variations of 150 
degrees on horizontal axis 

Case rotates 90 degrees in either direction vertically 
Adjustable pointer 

Sliding union connection nut allows 3 to 15 inches 
immersion. May be removed if not required 


Autolite thermometers are available in two time tested 
bourdon tube capillary thermal systems. Model S. Solid 
liquid filled. Provides 270 angular degrees of evenly grad- 
uated arc. No delicate geared segments, pinions, hair- 
springs. Pointer action on a ratio of 1:1 with bourdon 
system. Exceptionally rugged movement withstands heavy 
vibration and shock. Long life and accurate temperature 
indication assured. Model Y. Vapor pressure actuated 
Uses single bourdon tube and multiplying mechanism 
All non-ferrous metal construction. Suitable for a variety 
of installations 

Autolite also presents its new bi-metal thermometer 
Incorporates many features of Models S and Y but em- 
ploys a thermostatic bi-metal helix sensing element. Stain- 
less steel stem and connection nut. Waterproof, non- 
ferrous case. Easy-to-remove crowned acrylic lens 
Raised graduations on dial. Adjustable pointer and dial 


You are cordially invited to see these 
instruments at the 1.S.A. Booth 701. 


AUTOLITE 


INDUSTRIAL INSTRUMENT DIVISION 


Port Huron, Michigan 
CIRCLE NO. 42 ON PACE 239 
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M CASULEC 





with the 


SHAWMETER 


The SHAWMETER is an automatic, direct-reading, two-color 
pyrometer for indicating, recording or controlling temperatures 
up to 6500°F, 

Measures the temperature of flowing metal, or of moving or 
stationary objects. No emissivity correction needed. Tempera- 
tures may be measured at a considerable distance from 
the obj;ect 


Accurate, sensitive, rugged. Write for complete details. 


Tar ME ee el a pede) ite) 7 wale), | 


CERAMIC TO METAL SEALS AND ELECTRONIC INSTRUMENTATION 
P.O. BOX J-46 + LATROBE, PENNA. - PHONE: KEystone 9-1626 
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Northrop Corp one of the na 
tion leading space research and 
cientific administrators, Richard E. 
Horner will become senior vice 
president in charge of technological 
matter Mr. Horner has resigned 
associate administrator of the 
National Aeronautics and Space Ad 
ministration 


releregister Corp Milton San- 


ders is the newly-elected assista: 
vice president of engineering 


International Controls Corp 
Terry W. Russell (photo) has joined 
ICC as vice president of sales and 
iember of the board of director 





Louis H. Aricson 


Daystrom, Inc Louis H. Aricson, 
(photo), Philadelphia member, has 
been appointed vice president, hu 
man relations 


National Research Council 

known primarily for his work 
symbolic logic, Dr. J. Barkley Ros- 
ser, professor of mathematics at Cor 
nell, has been appointed chairman 


of the mathematics div. of the 
Academy-Research Council 
RCA ... an engineering specialist 


in the computer field, Waldemar 
Saeger, has been named manager 
equipment design for the RCA 601 
data processing system 


3ell and Howell appointments of 
Bliss M. Bushman as director of 
systems, John D. Gum and James 
T. Sharpsteen as assistant directors 
of systems engineering at Consoli 
dated Systems Corp., an associate 
company of Allis-Chalmers Mfg 
Co., Bell & Howell and Consolidated 
Electrodynamics, have been = an 
nounced 
(Please Turn to Page 250) 

















WHERE 
DO YOU 
STAND ON 





COMPUTER CONTROL— 
LEADING OR LAGGING? 


Far-sighted leaders in industry are realizing 
the benefits made possible by applying com- 
puter control systems to their processes. 


Working with these leaders, General Electric 
has already pioneered the application of 
twenty on-line GE-312 computer systems 
now being implemented in these basic areas 
—STEEL, ELECTRIC UTILITIES, CHEMICAL, 
CEMENT, and PRODUCTION CONTROL for 
various manufacturing applications. 


The GE-312 Computer Control System em- 
bodies adaptability and flexibility to meet 
many types of applications in varying size 
plants. For example, compare its expansible 
memory —capacity up to 52,000 words. Com- 
pare its flexible input/output—capable of 
scanning up to 1500 instrument inputs. 
These are maximum capabilities, expansible 
from a minimum system. You buy a system 
tailored to your exact requirements. 


Add to this versatile equipment the com- 
puter systems engineering ability demon- 
strated by General Electric in implementing 
these twenty GE-312 system applications. 


Add also the long history of General Electric 
overall systems know-how —its broad back- 
ground in the equipment, processes and ma- 
terials to which you apply computer control. 


‘Tomorrow’s profits will come from today’s 
combination of vision, equipment, and know- 
how. Where do you stand? 


There are General Electric Sales and Appli- 
cation engineers in over one hundred offices 
throughout the nation to serve you. Phone 
the nearest General Electric Apparatus Sales 
Office, or wire General Electric Computer 
Department, 13440 North Black Canyon 
Highway, Phoenix, Arizona. 


‘963 PROCESS CONTROL 


AUTOMATEO BY GENERAL ELEC Lie, ¥ 





Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


General Electric—a pyroneer in computer ysten 
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tro-magnetic device 





Meter Co 


Bailey 
appointed district 
attie 


Spectrol Electronic 
marketing 


NANMAC CORPORATION @ 
Vaughan, formerly 
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ure completely spelled out in the free 
booklet “Your Place In Instrumenta- 
tion.” In it you will find all the benefits 
to management, engineers and techni- 
cal personnel in the fields of measure- 


ment, information handling. 


testing, 
computation, and control. Find out 
what this nationwide organization can 


do for you today. Use coupon below: 


OOO 


(ti 
{ii 
)) A Membership Application 
) Form Is Included , 
} { 
A TG ee oe Te ee POE ee ee eee ni 


Instrument Society of America 
313 Sixth Ave., Pittsburgh 22, Pa. 

Please send me your free booklet, “Your 
Place in Instrumentation” and a Membership 
Application Form. 

Name 


Address 


250 ISA Journal 








(photo), Portland member, ha 


manage 


(Please Turn to Page 254) 










oul ° “Four-Ways (Personalitie from Page A48) 

Better” VL Gulaias 
Contro Dati Corporation Dr. 

THERMOCOUPLE™* eos 900 -lesgpe FOR MEASURING TANK CONTENTS 
ai Nien Feng (phot has been 
named associate director of research ANY DISTANCE AWAY 
and will act a taff consultant to 
Cedar Division’s engineering organ TANK MAY BE BURIED, 
ization in the fields of servomechan 
ism components and precision elec ELEVATED, OPEN, i 





CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 








ANY °\4)| 
LIQUID 














Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for dratt, 
pressure or differential pressure. 


P. B. Smith 
been 
Se 


manager of 


SEND FOR BULLETINS 


s Corp . new 
r is Donald P. 
director of sales 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
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WORLD’S MOST ACCURATE 
AIR-PRESSURE 
REGULATOR 


Holds pressure to 1/5 of 1/10 
of 1% of its range over sub- 
stantial variations in supply 
pressure, flow, and ambient tem- 
perature. Resolution: 1 part in 
10,000 of range. 


No exhaust-valve “pick-up” or 
initial drop-off on dead-end ser- 
vice. No drift with time or 
periodic shutdown. 











Designed for rugged service and 


50,000 user-tested for 6 years. Accepted as primary 
standard of reference. 


You can prove it! This new air pressure regulator is the 
world’s most accurate and reliable device for precise 
control of air or gas pressure. Yet it costs no more than 
other pilot-operated regulators. 


Key to its unequalled accuracy and instant response is 
its patented high-gain servo design, which uses regulated 
rather than supply pressure, and its stainless steel pres- 
sure capsule 

Available in 2-25, 3-60, or 3-120 psi ranges for 4%”, %4”, 
or %” NPT pipe at 15 U.S. stocking points. Standard 
trade and quantity discounts. Write now for data sheet 
and prices. 

Some territories are still open for qualified technical 
sales representatives. 


Lexington Controls 


INCORPORATED® 
P. O. BOX 132-F BURLINGTON, MASS. 
PROTECTED BY US AND FORFIGN PATENTS AND PATENTS PENDING 
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NEW 
MICRO-DIFFERENTIAL 
PRESSURE METER 





A NEW INSTRUMENT BASED ON 
THE PATENTED DECKER T-42 
IONIZATION TRANSDUCER 





corrosion-proof two take vacuum measurements down 





Now you can measure differential a precision, 


pressures from +0.0003" H,O to 
+ 100" H,O with a single sensitive 
and economical pressure meter. 
Differential pressure can be read 
directly from the new Decker Model 
306-2 Meter, or the 10 Vde full 
scale analog output can be fed to 
external displays, recorders, or con- 
trol devices. 

The entire range of pressures is 
covered with just six interchangeable 


Series 306 Sensors. Each contains 


THE DECKER 


chamber capsule. Any diaphragm 
motion is sensed by a capacitance 
pick-up that exerts negligible co 
ercive force on the diaphragm. 
Minute changes are 
converted by the T-42* Ionization 
Transducer to large analog output 


voltages indicating direction as well 


capacitance 


as magnitude. The instrument is 
capable of 0.057 resolution. 
Given a suitable vacuum refer 


ence level, you can use the 306-2 to 


te 2 microns. Equipped with a pitot 
static tube or orifice, the unit will 
measure gas flow velocities as low as 
9 in./sec. And the 306-2 has proved 
itself ideal for measuring small phys 
iological pressures, as in digital 
plethysmography. 

Complete details on the meter are 
in Data Sheet 306-2. The Sensors 
are covered in Data Sheet Series 
306. Write The Decker Corporation, 


Bala Cynwyd, Pennsylvania. 


A CORPORATION Bala Cynwyd, Pennsylvania 


SEE US AT THE ISA SHOW — BOOTH 1710 
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REDUCE COSTLY “DOWN-TIME” 





...With Tl semiconductors and components! 


Avoid costly production loss and complicated restart caused by unscheduled ‘“down- 
time” by applying Texas Instruments semiconductors and components to your 
industrial control system. Now, TI offers you a complete line of high-reliability 
devices specifically designed to meet the exacting demands of your industrial control 
applications. 
Take advantage of simplified transistorized circuitry to speed up production, increase 
system accuracy, minimize maintenance problems, save valuable plant space and 
handle your special control problems. 
" Write today on your company letterhead to TI’s team of highly qualified industrial 


design applications engineers for expert assistance in meeting your specific control 





syoiem requirements. 


TAPE / CARD 


READOUT 


ERROR SIGNAL ELIMINATION USING 
PHOTO -DUO -DIODE 1N2175 


AND COMPUTER LOGIC BLOCK 
Sa OUTPUT 
——° SIGNAL 
12175 ( be )_ (f)inaizs 


TAPE ———-» 


a a a 
yo — € 
LIGHT SOURCE 


TI 1N2175 photo-duo-diodes Four times more 
sensitive than any other commercially available 
photosensitive unit, the new TI PHOTO-DUO- 
DIODE is ideal for your industrial control tape 
readout, inspection, counting, switching, inter- 
locking, and over-load protection applications. 
This new light sensing device passes up to 1200 
microamps when exposed to 1200 foot-candles of 
light and less than 0.5 microamps in darkness. 
Rated at 250 milliwatts dissipation at 25°C, the 
TI 1N2175 will operate equally well on either 
alternating or direct current and any biasing 
voltage up to 50 volts. 








SEE THESE AND OTHER TI PRODUCTS 


AT PRODUCTION ENGINEERING SHOW BOOTH 374 





TEMPERATURE 


SENSING 
TEMPERATURE - MEASURING SYSTEM 
R 






CAL. ADJ 


n 
ANALOG “1 


OUTPUT J picimat DIGITAUZING 
VOLTMETER CIRCUIT 
—E OuT CALIBRATE 
200 9 DIGITAL READOUT, 
PUNCH CARD READ- 
READOUT 


As OUT, TYPEWRITER, 

CONTROL CIRCUITS, 
~y Rs ETC 
MEASURE ———” sensistor “ 
RESISTOR 
































/ _— . 

sensistor silicon resistors Designed and de- 
veloped by TI, sensistor silicon resistors give the 
control system design engineer a lightweight, 
highly accurate and reliable temperature compen- 
sating and sensing device for industrial applica- 
tion. Featuring a predictable rate of resistance of 
+0.7% /°C, the sensistor resistor is ideal for tem- 
perature compensation from —55° to +200°C at 
frequencies up to 20 ke in amplifiers, power sup- 
plies, servos, magnetic amplifiers, computer 
switches, and thermometry. 


SEMICONDUCTOR-COMPONENTS Divisio 


TEXAS 


LIMITED 


DALLAS ROAD -. BEDFORD, ENGLAND 








I? 


1350 


OUR INDUSTRIAL CONTROL SYSTEMS 










TI logic circuits for industrial systems Now, let 
TI applications engineers design logic circuits 
for your specific control system requirements! 
Utilizing the ideal switching characteristics of 
TI germanium or silicon transistors, TI logic 
circuits give you a wider operating range of en- 

Vex vironmental conditions, have lower power con- 








NOR LOGIC CIRCUIT 



























o- W- g rs ° . 
21.5K sumption, and lower component count with highly 
@-~-iiantialbiagdaadadeal a a simplified circuitry. Write today on your company 
Pen ue letterhead for design and application assistance 
— mo uparaane of AND, OR, NOR, NOT, and FLIP-FLOP cir- 
3062 cuits that will best handle your specific logic 
widens aa —_ 2 requirements. 
Omnia liiaiatinteenl E 
21.5K a 


CONTROL 


CIRCUITS . 


TI pnpn silicon controlled rectifiers Apply the 
triggering and firing function of TI PNPN Sili- 
con controlled rectifiers to your system to replace CONTROLLED RECTIFIER VARIABLE CONSTANT SPEED 
thyratron tubes, relays and magnetic amplifiers CONSE Ce SN Pe TES 
and gain over-all increased system reliability. Put 
this ruggedly packaged rectifier in use today in 





~W vic 9+ +9 140 ¥ RECTIFIED 
ac 





. SHUNT FIELD 
your regulated power supplies, servo motor con- 2 ee aan 
trol circuits, static switching circuits and as a Wws \ 
protective device in power output circuits. a \ 
aensapionliiite 2N1603 |\ 
\ 
<i ns abet aad saatiate nal tase ae a’ 
POWER 
AMPLIFIERS TI power transistors Eliminate transistor paral- 


leling and reduce over-all system cost by specify- 
ing one TI germanium transistor to handle up 











TYPICAL 20 WATT AMPLIFIER POWER GAIN = 23 db to 25 amps. Select from TI’s complete line of 

Va TR. DISTORTION & germanium or silicon power transistors to pro- 

ranstormar Ne N TRANSISTOR EFFICIENCY , . . ° ee 4 
te ipumaas ‘Gepatined iiineeees ¥ is 20 warts | vide maximum reliability for your power ampli- 
ee 2 oe ne eS fier and high current switching applications. TI 


























guaranteed specifications and highly mechanized 
transistor manufacturing techniques assure the 
maximum transistor reliability your high-current 




















Ww +y- applications require. 
INPUT N, wn ¢§ 22K 2N1022*% 1000 re: 
230 2 > Seas 1580¥ 3 Rr, 
mM 100 A . 
. 3 AW 1 . *Trademark of Tex porated 
*HEAT SINKO 











Tl APPLICATION NOTES 


NSTRUMENT®S tien it cin tase 


ization for industrial control systems. Address Fie Brea 
} INCORPORATED your inquiry to: Mr. Bruce Williams, industrial L 
J Applications, P. O. Box 312, Dallas, Texas. 


13500 NORTH CENTRAL EXPRESSWAY + DALLAS, TEXAS 
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volt signals 
Mp cbnde operating 





at 0-200 cps 


[AMES 


“Mier = - 47 


RELAY 


FOR COMPUTOR, MULTIPLEXING 
AND INSTRUMENT APPLICATIONS 


CONTAC 
ARRANGEMENTS 


> <4 








1 1 


®DPDT AND SPDT MODELS 


@ CONTACT RATING—0 to 10 VOLTS 
AT 1 MA. 


@ OPERATING TIME—LESS THAN 750 
MICROSECONDS 


@® DRIVING SYSTEM 
0-200 CPS SYNCHRONOUS AND 
ASYNCHRONOUS 
LESS THAN 500 MILLIWATTS 
POLARIZED 
CENTER TAPPED COIL 


@ THERMAL NOISE—LESS THAN 
ONE MICROVOLT 

@® INSULATION—EXCEEDS 10'° OHMS 

®@ POSITIONING—NON CRITICAL 

@ VIBRATION AND SHOCK 
RESISTANT 


The Micro-Scan Relay is available in a 
wide range of standard models. James 
solicits your engineering inquiries 
toward the application of this new con- 
cept in relays into your system design, 


Write Direct for Full Engineering Specifications 


JA PAE S | 0 


5 Si Some ce), ites - wai, tom 
4050 N. Rockwell, Chicago 18, Illinois 
co 7-6333 





CIRCLE NO. 34 ON PAGE 239 


254 ISA Journal 








(Personalities, from Page 250) 


sendix Corp 
Washington member, has been ap 
pointed to the new position of sale 


iInapel 


Lockheed Electronics Co 
Switlyk has been 
er of the Applications Engineering 


George 
appointed mana 


Department, Computer Systen 


Technology Instrument Corp 
Donald P. Reynolds recently joined 
the engineering taff a a phy icist 


instigating applied research in thin 
film and otne! lid state device 
General Electric physicist Leslie 
L. Alt will engage in research at the 
Advanced Semiconductor Labora 
tory, Electronu Park 
Minneapolis-Honeywel Dr. Van 


W. Bearinger takes over the post of 
director of research, and Dr. John 
N. Dempsey and Edward E. Rexer 
have been promoted to the newly 


created positions of assistant re 


earch director 





Robert A. Sweet, 








ie 


Fred C. Hasselberg Howard F. Kinkopf 


Burroughs Corp Howard F. 
Kinkopf (photo) will head the 
western regional office in Pasadena 


a ales Manapel 


Instrument Inc new district 
ales office in Fair Lawn, N.J. will 


be managed by Fred C. Hasselberg 


(phot New Jersey member 
Epsco, In W. James Bumiller 
has been appointed regional mana 
ger of the west coast branch of 
Epsco’s Components Division 


Streeter-Amet Co Robert T. 
Isham, former executive vice pre 
ident, has been promoted to pre 
ident 


(Please Turn to Page 257) 





GAS ANALYSIS 


INSTRUMENTS 





By the Thermal Condudfivity Method — 


e HOT WIRE FILA! ENTS IN MATCHED PAIRS 


@ ON-STREAM DETECTOR CELLS 
@ CHROMATOGRAPHY DETECTOR CELLS 


For %” Columns and Capillary Columns* 
@ TEMPERATURE REGULATED CELLS TO 300 Ct 
@ PORTABLE ANALYZERS (Gas Masters) 
@ PANEL INSTRUMENTS — Indicate — Record — Control 


e GAS BLENDER 


(Available from stock) 


(Automatically mixes forming gas and other binaries) 


® EXPLOSION-PROOF UNITS 


By the Gas Density Method — 


e DETECTOR CELLS* 


— No Calibration Required 


— Nitrogen Eluting Gas 


— Linear Across Broad Ranges — Non-destructive to Sample 


— Less than 1% Error 


* Indicates new product 


ATTEND THE 1.S.A. MAINTENANCE CLINIC, “GAS ANALYZERS AND 


PROBES”, 


HOTEL NEW YORKER MONDAY SEPT. 26 - 


2 SESSIONS 


GOW-MAC INSTRUMENT COMPANY 


100 KINGS ROAD, MADISON, NEW JERSEY, U.S.A. 


Telephone FRontier 7-3450 


GAS ANALYSIS BY THERMAL CONDUCTIVITY SINCE 1535 
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THESE PARKER TUBE FITTINGS 
MEET YOUR EXACT NEEDS 





i le 
~ ~ 4 
\ 
COMPLETELY 
FOR INSTRUMENT AIR FOR HIGH PRESSURES CORROSION RESISTANT 


“INTRU-LOK®”’, the non-flare ‘‘bite’’ fit. “FERULOK®"’, the heavy-duty flareless “RIDG-LOK", the all - stainless - steel 
ting for copper, aluminum, Nylon or _ fitting with the visible bite . . . you can (type 316) fitting for critical corrosion 


“Parker- POL" (polyethylene) tubing, see it, inspect it, make sure you have resistance applications. Unique ferrule 
features “‘in true’’ tube entry for easy safe make-up. Usable with heavy-wall design provides a safe, dependable, 


make-up. You never need to disassem- tubing for high pressure applications. non-flare grip. Ferrule is ‘foolproof’, 
ble this fitting . . . just insert the tube Excellent vibration resistance. Made in with identical ends so there is no pos 
end and tighten the nut. Ask for catalog steel, stainless steel, Monei. Ask for sibility of putting it in backwards. Ask 
No. 4324. catalog No. 4320. for catalog No. 4322A 


Instrumentation and processing call for specific 
fittings—not a “general” type 


It pays to be selective .. . to get the precise fitting for there's a Parker fitting for every specific application. 

the job. Parker “Intru-lok®” is right for instrument air For flared tubing, the Parker 37° “Triple-lok®” fitting 
. small envelope, simple assembly, reasonable price. is the leader. 

“Ferulok®” takes high pressures, assures safety from For complete specifications and engineering help, 

blowout. “Ridg-lok” is completely corrosion resistant. check your nearest Parker distributor through the Yel- 
No single fitting is right for every job. Parker fittings low Pages, or write direct to: 


sive you what you pay for — and what you need. And 


Parker FITTINGS 
RP; i AND HOSE DIVISION 





ANNIFIN 17325 Euélid Avenue + Cleveland 12, Ohie 
CORPORATION 
AS POINT IN THE NATION FOR FLUID POWER APPLICATION 


3171-PH 
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BULLETIN No. 1035-1050 


3%" and 4%” Dial Thermometer 


BULLETIN No. 60 


Thermowell 





A GREAT NAME IN THERMOMETERS 


Welcomes You to 


THE ANNUAL ISA INSTRUMENT 
AUTOMATION CONFERENCE 


AND EXHIBIT 


VISIT OUR BOOTH 


BULLETIN No. 51R 


42” Dial Thermometers 


BULLETIN No. 45 


Recorders and Dial Thermometers 





PALM 


ISA Journal 


1040 


If you are unable to attend the Show, write us for the 


following Bulletins describing in detail these modern and 
efficient instruments. 


BULLETIN No. 356 


Industrial Thermometers 
- 


BULLETIN No. 300 


Laboratory Thermometer 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 


Recording and Dial 


Thermometers 


2501 NORWOOD AVE., CINCINNATI 12, 0. 


CIRCLE NO. 31 ON PACE 239 














 endon 


: 


« 


tid wr ecsced cage 


im 
“5, RD AERA ees ps. 1 


a ae ee 
ag Oe ie ee 
i ? 


te es 


pec 


CEC’s 26-312 Liquid: Process Moisture Monitor 


Bulletin CEC 26312-X1 


CONSOLIDATED ELECTRODYNAMICS / pasadena 


Belle Howell 











ndustrial Instruments unveils 


Versatile Conductivity Difference 
Indicator/Controller 


Applications such as water treatment, chemical processing and 
others rely on conductivity difference as a means of measure- 
ment. In addition, analyzers for process control, dissolved gas 
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measurements and other similar applications depend on con- 
ductivity difference for their operation. 


The Conductivity Difference Indicator/Controller makes it 
possible to measure conductivity at two different locations. 
Each measurement can be manually or automatically tempera- 
ture compensated. These two measured conductivities are used 
as the input to a simple mechanical device which has as its out- 
put, conductivity difference in the form of a shaft rotation. 


Alarms can be provided on both measured conductivity points 
as well as on the output difference measurement. The instru- 
ment can be supplied as an indicator, or indicator/controller, 
in which case all three variables (two inputs and one output) 
would have separate direct reading indicators. Units can also 
be supplied with a recorder driven by the shaft output. In ad- 
dition, a re-transmitting slide-wire or a pneumatic controller 
can be supplied as an output device. 

For full details Circle 801 on coupon attached or use Reader 
Service Card. 


Demineralized Water Conductivity 
Meter Meets Military Specs 


A new direct-reading type of conductivity meter designed for 
the measurement of conductity of demineralized water is des- 
ignated as RA-l. This new unit provides for conductivity 
measurements at two separate points with a switch on the front 
panel for selecting the appropriate conductivity cell. The 
scale is direct reading in 
megohms/cm specific re- 
sistance. All components 
are in accordance with 
applicable military speci- 
fications and the overall . 
unit is design to meet 

the shock and vibration 
requirements of military 
specifications. 

For full details Circle 

802 on coupon attached 

or use Reader Service 

Card. . 
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advanced line on 


Portable Instruments For 
Measurement of Dissolved Oxygen 





This instrument util-  f 
izes a unique proper 
ty of metallic thalli 
um which is extreme 
ly reactive to traces 
of ovygen in water 
while being inert to 
water itself. The re 
ative product is sol 
uable_ thallous hy 


droxide which in 
creases the conductiv- 
ity of water. The 


instrument is a com 
plete analyzer with 

conductivity cells, but | 

less the measuring 

instrument. Several portable conductivity bridges manufac 
tured by Industrial Instruments can be used with the analyzer 
The portable analyzer consists of a mixed bed demineralizer 
cartridge and a packed column of pure thallium. The con- 
ductivity of the water is measured before and after passage 
through the thallium column, and the conductivity difference 
is directly related to the dissolved oxygen content in the 
water. For low concentration of oxygen in the ppb range, 
the sensitivity of the method is increased by demineralizing 
the water sample to decrease the background conductivity. 
Circle 803 on attached coupon or use Reader Service Card for 
complete information. 


Direct Reading General 
Purpose Conductivity Meter 


When used with suitable conductivity cells, this instrument 
can be used for the measurement of conductivities ranging 
from distilled and demineralized water to concentrated acids 
and bases. The meter scales can be provided in a choice of 
micromho calibrations as well as in terms of concentration of 
solutions being measured. Output terminals provided for con- 
nection to standard millivolt recorder or controller. Manual 
or automatic temperature compensation can be provided. 


For full details Circle 807 on coupon or use Reader Service 
Card. 

Magnetic Amplifier 

Conductivity Controller 


For control applications requiring 
extreme reliability and freedom 


e . 
4s & from maintenance, Industrial In- 
"4 


struments has developed the Model 
RGC-11 magnetic amplifier conduc- 
tivity controller. In addition to 
iron-core transformer-like compo- 
nents, the instrument uses only a 
handful of capacitors, resistors and 
several diodes. This is an “ON”, 
“OFF” controller with a heavy duty 
power-type relay output. 

For more information Circle 808 on coupon or use Reader 
Service Card. 
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SEE OUR COMPLETE LINE OF CONDUCTIVITY CELLS ON DISPLAY AT THE 1.S.A. EXHIBIT 
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new Conductivity Equipment 
display af ISA-Booth 1406 


Electrodeless Conductivity 
Measuring and Controlling System 


Further development of the electrodeless conductivity system 
has resulted in improved techniques and basic changes which 
lower significantly the initial cost of equipment and permit 
its use in areas where cost has been a limiting factor. Auto- 
matic Or manual temperature compensation can be supplied, 
and the unit is particularly applicable for difficult environ- 
ments such as highly conductive materials and where slurries 
and fibrous material are present which will clog conventional 
conductivity cells. 

Circle 806 on aitached coupon or use Reader Service Card 
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New Model Portable 


Conductivity Indicator 


r The Model RB-2 Conductiv 
ity Indicator is an AC Wheat 
stone Bridge type instrument, 
completely transistorized, for 
application requiring light- 
weight portability and long 
battery life. A center reading 
null meter is used to balance 
the bridge. Manual or auto- 
a - matic temperature compensa- 
tion is available. The instrument is housed in a drawn alumi- 
num splashproof case with convenient carrying handle. The 
instrument is useful for stream pollution surveys, well-logging. 
fisheries use and for conductivity measurements in industrial 
plants where portability and battery operation are advan- 
tageous. 
For more information Circle 804 on coupon or use Reader 
Service Card 





Helium Leak Detector 


A new high sensitivity dual- 
range helium detector per- 
mits quick and precise lo- 
cation of helium leaks in 
tanks, piping, and other fit- 
tings. The two-range fea- 
ture permits high sensitivity 
pick-up of small leaks, 
while minimizing  over- 
drive of meter on large 
leaks. 

The thermal conductivity 
sensitivity detector is pow- 
ered with mercury cells for 
long battery life. The unit 
includes a “transport position” on the range selector switch to 
short out the meter movement during transportation. The 
Thermal Bridge Leak Detector can be calibrated for use with 
other gases. 

For more details Circle 805 on coupon attached or use Reader 
Service Card 





Shown for the first time at the LS.A. Show will be the many 
new instruments and equipments described on these two pages 
In addition, Industrial Instruments will have on display other 
advanced design instruments as well as a complete line of 
conductivity cells for every application. Be sure to visit us in 
Booth 1406 


Direct Reading Portable Conductivity 
Bridge For Fisheries Use 


Designed specifically for application in fisheries, the Model 
RA-2 is a direct-reading portable instrument, completely tran- 
sistorized for applications requiring lightweight portability 
and prolonged battery 
life. The instrument ts 
direct-reading in mi 
cromhos/cm and ohm 
cm and is housed in a 
drawn aluminum = gas- 
keted and splashproof 
carrying case with han- 
dle 

For more information 
Circle 809 on coupon or 
use Reader Service Card. 





Direct Reading Conductivity Meter 
For Caustic Measurements 


f This instrument is calibrated di 
rectly in weight percentage NaOH 

— —_ from 0 to 7%. It can be supplied 

with automatic or manual tem- 

perature compensation over the 

range of 110 to 200° F. Normally 

supplied with a selector switch to 

allow measurement at several dif- 

ferent locations. Unit furnished in 

Circle 810 on coupon or use Read- 
er Service Card for more infor- 
\ mation. 


gasketed, splashproof housing. 





Industiual 





Industrial 
IShrassr€7996 pwc. 


89 Commerce Rd., Cedar Grove, Essex Co., NJ 
HB /c1struments 


Send me more information on the items | have circled 


801, 802, 803, 804, 805, 806, 807, 808, 809, 810 


I Name Title 
l Company 
| Address 
i City Zone State 
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TRANSIENTS e PEAKS 
SINUSOIDAL VARIATIONS 


This B & F Thermocouple Input Conditioner and Automatic 
Calibrator, for use with Multichannel Recording Oscillographs, 
offers special advantages and versatility 


* Automatic 4-step calibration—simultaneous or sequential 

* Calibration sets scale for direct reading of temperature into 
low impedance galvanometer regardless of input lead 
length or resistance. 

© Accommodates all commercial thermocouples with their 
reference junctions 

© Individual Channel Span and Damping Resistors 

© Individual Channl Calibration Level Resistors 


B & F also offers a complete line of Temperature Scanning, 
Recording and Alarm Systems for use with Thermocouples or 





i AT ; 
‘ THE ‘ 
\ ISA SHOW ,/ 
7, 4 

? Pa 
re 


free send for the 
ALUIED 


1961 ELECTRONIC 
SUPPLY CATALOG 


572 PAGES « MOST COMPLETE 


MLUIED 


electronicg 
FOR 'NOUSTRYy 


196] 


a WO, Oe 
Was 


a a RADIO 


eee eeeeee 


BUY AT FACTORY PRICES 

WORLD'S LARGEST STOCKS...SPECIALIZING IN: 

® Special-Purpose Tubes 
®@ Test Equipment, Meters 
@ Relays @ Resistors, Controls 

© Transformers ® Switches, Timers 

© Knight-Kit” Instruments in Low-Cost Kit Form 
® Electronic Parts for Every Industrial Need 


ONE ORDER TO ALLIED FILLS THE WHOLE BILL 
Have the world’s largest stocks of electronic 
equipment at your command. No need to deal 
with hundreds of separate factories—one order 
to us fills the whole bill. You get same day ship- 
ment. You buy at factory prices. Write today for 
the FREE 1961 ALLIED Catalog—your one-source 
electronic supply guide. 


ALLIED RADIO 


your dependable 199 y, WESTERN AVE., DEPT. 148-1 
) CHICAGO 80, ILL. 


everything in 





© Semiconductors 
@ Connectors 


electronic supply send for 
ees FREE 
‘ CATALOG 
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Resistance Probes 
a 
bee Torque Meter 
Ww Systems 


- 
Accelerometers PO | ‘ 


Multi-Channel Strain Gage Recording 
and Plotting Systems 





Bridge Balance 
and Calibrating 
Units and 


laput Cond Typical B & F products widely used in industrial, 
ee missiles and aircraft test facilities. 











Equipment 









a) ee 
~BAF-instruments. Ine. > 


—— 
i: 3644 N. Lawrence Street 
Philadelphia 40, Pa 
Yh GArfield 5.4175 





MARK V FLOW 
TRANSDUCER... 
For flows from 1 gpm to 
18,000 gpm and higher 


_ >» 
q 

4 

4 


LOW COST PROBE 
UNITS FOR LARGE 
PIPE LINES 


Bonded strain gage construction insures highest 


accuracy and stability 
* Fast response—135 cps and higher 
* No moving parts to wear out or become damaged 


* Stainless steel construction 
* Pressures to 5000 psi 


¢ Bi-directional . Prices from $385.00 


SGA-100B STRAIN GAGE ADAPTER 

For the readout of any strain gage trans 
ducer on standard D.C. millivolt recorders 
Zener regulated bridge supply 

Balance and span controls 

Internal calibration signal 

Price $125.00 


RAMAPO 


Instrument Company, Inc. 
FIRST ST. BLOOMINCDALE, N.). 
TERMINAL 8-4586 


eeee 





Ramapo also pro 
duces Preamplifiers 
Demodulators and 
LVDT Converters 


@ 
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Precision 


(Personalities, from Page 257 
, . . < 

Daystrom, Inc Victor G. Ko- 
ecenke ha peen appointed director 
of manutacturing 
Jeckman Instruments, Ih the 
appointment of Robert L. Solnick 
a chief project enginee! Smentif 
and Proce Instrument D na 
been announced 
Electro - Scientific Industri Inc 

addition of Joseph L. Van Gulik 

| J and P. C. Belding to the engineering 
From World’s Largest [iewniperepennene 


LENS BANK 


Instrument Corporation 
uned the 


lectronic | 


Technology 
Richard Cook ha 
engineering taff i an ¢ 
component eng 





“Off the Shelf’ Delivery! 


Lenses of every conceivable speed 
Big Berthas . ° 


nee! 










and size 1/4 “to 80” 
sold on a 15-Day Free Trial and UN- 
CONDITIONALLY GUARANTEED! 
; Clary Corp directing a national 
er Ray As- program for the expansion of com 
— SOLVES your 
pan ye lens problems! puter operations will be new gen 
Currently Serving Industries era! manager, Edson I. Small. 
Giants Ford; R.C.A.; 
G.E A.E.€ etc 
Wie Sor Fose 158 pe, Caaee Geotechnical Corp the board 
pitas Cotemay f of directors recently announced the | 
— vs . | 
BURKE & JAMES, election of Dr. William B. Heroy, 
321 S.Wabash Chicago 4, tilinois Jr. as executive vice president 
(Please Turn to Page 263) 
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No other terminal block — sectional or one-piece 
gives you all the advantages of 





NO WASTE CIRCUITS—Reduce material costs, save space. Supplied assembled in 
20 snap-fit section lengths. Pull off or add groups for any length block 
No 


SMALLER INVENTORY—Only 2 different parts (contact and end sections). 
running out of needed items. 

MORE CIRCUITS IN AVAILABLE SPACE—Increase contact capacity, decrease jump- 
ering. Group common wires (equivalent to] #22 thru 1 #8) in tubular contacts. 
10 circuits 4%«”", plus 2%” for each complete block. 


Contacts on %«" centers. 
lugging costs. Tubular contacts provide 


NO TERMINALS OR LUGS—Eliminate 
secure, efficient connections. 

NO HIDDEN CIRCUIT MARKINGS—Unobscured top marking area minimizes errors, 
Integral or separable strips. 
QUICKER TO INSTALL AND CHANGE—Hand assembled, no fixtures or hardware. 


Mount only every 12 sections. Add circuits without removing mounting screws, 


LOW INSTALLED COST—Competitive with conventional blocks of similar rating. 
Separate Sections or Factory-Assembied Blocks >, Tubular contacts fully ag 
(,) else proved by U.L. Blocks fully 


lat Base or Channel Mounting « Tubular or Strap-Screw Contacts 
Soe “SX approved for 600 V by C.S.A. 


Fanning Strips « Conservative 750-volt A.1.£.E. rating 





Write for Bulletin 18-9 
(; ere BUCHANAN 
MZ 1. S.A. SHOW beater \ 
s /a) Chanan tact coerce wy 


New York—Sept 26-30 
CIRCLE NO. 25 ON PACE 239 
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* at the Cain & Company 
1SA Suite, Essex House, 
September 26-30, 3-8 RM. 


the NEW 


Nerf 


FULLY ISOLATED 
DC AMPLIFIERS 


The New Model 1 


ance 


n D¢ 


perforn 


Uitra-High 
ground instrumentatio 


aalelela 


with coymmor 


amplifier 


ejection of 130 db through 60 


ps with unbalanced input 


AMPLIFIER MODEL 


sion 


THE NEW SC 
1-200 4 
lid-state 


for wide range 


high- prec 


differential army 


ments 





keting, with offices in principal 
cities throughout the United 
States 


Headquarters: 





Cain & Company* 
1717 North Highland 
Los Angeles 28 


HOllywood 2-6491 
*Contact us for thorough discussion of your 
/nstrumentation problems. 
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the five keys to 
TIME MICROSCOPY 


These photo instruments cover the ranges 

























from 200 to 4.3 million frames per second, 
and up to 9 millimeters per microsecond 
sweeping-image rates. In their various ways, 


they provide access to magnified segments of 
Dynafax Continuous- 


Writing Framing Camera time for quantitative analysis of high-speed 


events throughout science and industry. 


For object speeds from 100 to 2,000 


meters per second at 0.1 magnifica- 3 
tion. No synchronization necessary. Model 189 Synchronized 
Produces 224 16-mm frames on 35- Framing Camera 


mm film. Rates, 200 to 26,000 pps. 


For object speeds from 500 to 25,000 

meters per second at 0.1 magnifica- 
Model 357 tion. Twenty-five 35-mm frames. 

Electronic Flash Unit Rate, to 4.3 million per second. 


One-million beam candlepower of 
cold light in square pulses provides 
uniform illumination of high-speed 
sequences over adjustable time 
ranges of 8.6, 11.15, 14.85, and 
22.35 milliseconds. 


Model 192 Continuous- 
Writing Framing Camera 


For object speeds from 1,000 to 
: 13,000 meters per second at 0.1 
Model 339 Continuous- magnification. No synchronization 
Writing Streak Camera necessary. Eighty 35-mm frames. 
Rates to 1.4 million per second. 


Professional opportunities exist in the Instrument, Missile Prod- 
‘ ucts, and Research & Development Divisions of the company. 


New camera produces uninterrupted You are invited to send a resume to the personnel manager. 


streak image on 50-in strip of 35-mm 
film. Incorporating a 2600-rps distor- 


tionless beryllium mirror, unit has 
writing rates to 9-mm per microsec- ' 
ond with writing time 145 microsec. whe 


SAN CARLOS 5 e CALIFORNIA e U.S.A. 
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Thermocouple Alloy 
TRADE NAMES 
vs. 

ISA* STANDARDS 


Trade names CAN protect you .. . 
from improvements. 


Specify Type K thermocouple 
wire per ISA Standards . . . 
ask your supplier about his 
experience with the new 
Thermo-Kanthal alloys. 


and 


Their increased stable life means 
more accurate readings for 
longer periods . . . with no change 
in instrumentation required. 


If your supplier's tests are not 
completed, write for literature 
and lower prices. May we 
quote on your bare and insulated 
wire requirements? 

*Instrument Society of America 


THE CORPORATION 
21 Amelia Place, Stamford, Conn. 


Canadian Representative: 
Ferro Enamels, Oakville, Ont. 
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Paramagnetic 


OXYGEN 


Analyzer 


MODEL 11-4500 


INSTRUMENT 


ay 





DIVISION 


In Canada: Levitt Safety Ltd.. 747 Vaughan Road, Toronto 
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DAVIS INSTRUMENTS 


Division of Davis Emergency Equipment Co., Inc. 


FE, IN 
WT per 


at the Cain & Company . 
ISA Suite, Essex House, 
September 26-30, 3-8 PM. 


(Personalitie from Page 261 
Instrument Division 


manager will 


Lear, Inc 
new assistant general 
be James V. Bitner, Jr. 


Gulton Industries, Inc F. Robert 


Walker has been appointed to the 

newly-created position of marketing the NEW 

manager 

3abcock Relays Inc Glenn So- - } Y k } 
per, former research manager, Elec 

tronics Div., Elgin National Watch PARTICLE 

Co., has joined Ed Landa Co., South 

ern California representatives for COUNTER 

3abcock 

Crescent Engineering and Research 


Co election of R. C. Chapman 
president and 
an 


vice 
board ha 


a executive 


of the been 


member 
nounced 


Varian Associates Herbert A. 
Finke has been named to the new 
corporate position of director of long 
range product planning 


PC 


Model 


. Selective to oxygen. Measures 
oxygen content of gases. 

. Simple non-electronic circuit. 
Rugged glass-coated, corrosion- 
resistant filaments in plastic 
measurement cell, with constant 
temperature housing 
Fast response—95% reading in 
15 seconds. 

. Simple pressure compensation 

. Available in 

a) Standard or explosion-proof 
construction 

b) Five-inch scale indicating 
meter. Alarm contact and 
relay optional, also con- 
ventional electronic re- 
corder controllers 

c) Floor standing cubicle or 
panel-mounted cabinets. 

7. Ranges from 0 5% 0, to 0 
— 100% 0 





272 Halleck Street, Newark 4, N. J 





a 
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a general purpose, microsecond computer for $30,000 
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The design of the PB 250 enables it to 
be mounted as a systems component in 
31'/, in. of a standard relay rack 


SPECIFICATIONS 


TYPE 
Serial, binary, internal program 


COMMAND STRUCTURE 
Single address with index register 
46 commands 


OPERATION TIMES (22 bit word) 
Add/subtract 12 wsec 
Multiply 276 usec. (max.) 
Divide 252 usec. (max.) 
Square root 252 usec. (max.) 


MEMORY 
Type: Magnetostrictive delay lines 
Capacity: 1,808 words standard, 
expandable to 15,888 words 


INPUT-OUTPUT 

Standard: Automatic typewriter, 
| paper tape punch and reader, 

40 control inputs, 32 control 
outputs, high-speed block input 
output (85 KC word rate) 
Optional: High-speed paper tape 
punch and reader, magnetic tape 
units (six maximum) employing 
18M 700 series format, punched 
card equipment 


DIMENSIONS 
30 in. high, 19 in. wide, 24 in. deep 


POWER REQUIREMENT 
115 volts, 60 cycles, at 100 watts. 








PACKARD BELL COMPUTER 


A Subsidiary of Packard Bell Electronics 
1905 Armacost Avenue, Los Angeles 25, California + GR 8-4247 


ISA Journal 





the pb 250 


COMPLETELY SOLID STATE 


Outstanding features of the PB 250 include: ®MICROSECOND 
SPEED: Addition and subtraction require 12 microseconds. 
Multiplication takes 276 microseconds and division 252 
microseconds. @EXPANDABLE MEMORY: Minimum capacity 
of 1,808 words, expandable to 15,888 words. External core 
memory of 16,384 words available. COMMAND STRUCTURE: 
Versatile command list of 46 instructions. @SIMPLE PRO- 
GRAMMING: Internally programmed, single address instruc- 
tions, command indexing, and automatic double precision 
operations. INPUT-OUTPUT SYSTEMS: Automatic typewriter, 
paper tape reader, and punch standard. Complete range of 
peripheral equipment available. EXCEPTIONAL RELIABILITY: 
Conservative solid-state design, small component count, and 
absence of moving parts. ©SYSTEMS INTEGRATION: May be 
integrated into existing systems, on- or off-line. Ability to 
operate as universal format-to-format converter. 




























© 3-7-60 PB 
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a LOW PRESSURE SEE IT IN 
| riLTER® ACTION 


at the Cain & Company 
ISA Suite, Essex House, 
September 26-30, 3-8 PM 


DOLLINGER 
ORY FILTER 


Specialists 
for 39 years 














the NEW 
| 
| | 
| . r 
SEE BOOTH 211 | 
DOLLINGER STAYNEW LOW PRES- 
j SURE FILTERS are specifically de RECORDE R 
| CONVENTION tices of precise air-operated in 
struments from clogging caused 
by dirt and oil. Features highly 
| | efficient (5-6 microns) filtering 
radial fin ingle bolt cor 
struction lightweight die cast 
| aluminum housing. Several mod 
| els available for up to 150 p.s.i 
| Consult your local Dollinger rep 
resentative or write for Data 
Sheet CPHR-4D. Dollinger Cor 
i p " r 104 Centre Pa Roc} 
ester New York 
< raoricTowcian > 
| <Q COLLINGER 
| | Lnrers> 
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LOWEST SMALLEST LIGHTEST 
NIXIE TUBES ‘05; SIZE WEIGHT 
NIXIE TUBES no parKennc oisptay “A 


MOST EASILY READ u 


NIXIE TUBES owpwoer ait conoitions 


B4032 


Mode! JY-120 


NIXiIE TUBES NO SHIFTING FOCUS OR MISALIGNMENT 








iP ai a TUBES ALL ELECTRONIC offering a new high in sen 
a - = NO COSTLY REPLACEMENT sitivity (1 mv full scale) 
%. - = 
NIXiIE TUBES OR SERVICING Seed (5 sec); and Accurecy 
LOWEST POWER (.5%) at a new low in price 
TD 4 | —ae gS | - | ee REQUIREMENTS | 
NIXiI£E TUBES no Bue or FILAMENT FAURE 
MEETS MAXIMUM TEMPERATURE 
NIXIE TUBES §sswock ano visration ant 
SPECIFICATIONS oh 
NIXIE TUBES no stcmenteo ranure ie 
LONGEST LIFE Veeco instrumen Inc, © 
NIXIE TUBES (ONssT ure te, !ams 
. represented by Cain & Comipany, 
NIXiE TUBES no mateix oniver requiren nationwide instrumentation mar 
B603 keting, with offices in principal = 
cities throughout the United — 





: States. + 35! 

4 ot 

Headquarters: We. 

* 

rua ee t_ecana we CG YT U 8 8a Cain & Company® = : 


Write today for your F , ' fe . 1717 North Highland 
READOUT FACT FINDER STOR eler tel Mi @eluslelu-titels Los Angeles 28 
Shows actual comparison of ; 6) HOllywood 2-6491 

*Contact us for information on all five NESCO 
economy recorders. 





« 





indicator devices p ; ; . j 


SEE US AT ISA SHOW BOOTH 1402 
CIRCLE NO. 17 ON PACE 239 CIRCLE NO. 16 ON PACE 239 
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316 
STAINLESS 
STEEL 


Welded 


BOURDON TUBE 


Incorporated 


In This New Series 


MERCOID 
PRESSURE 
CONTROLS 





SERIES D-41, 243, 541 





316 stainless stee!' Bourdon tube 
and pressure connection. All 
parts in contact with pressure 
media are of 316 stainless steel. 
Has outside adjustments. Visi- 
ble calibrated dial, and hermet- 
ically sealed mercury contact. 
Internal mechanism is nickel 
plated. 


Available in operating ranges 
from 30” vac.-75 psig. up to 
100-1000 psig., with varying dif- 
ferentials and electrical capac- 
ities to meet your application. 


Three case styles: General Pur- 
pose NEMA 1; Weather-Proof 
NEMA 1A, 2, 3, 4; Explosion- 
Proof Class 1 Group C, & D; 
Class 2 Group E, F, G, NEMA7, 
9, 9A. 


WRITE FOR BULLETIN 019 


THE MERCOID CORPORATION 
4209 BELMONT AVE., 


CHICAGO 41, ILL. 
CIRCLE NO. 14 ON PAGE 239 
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& HELPFUL PAGES 
ON GAS ANALYZERS 
AND GRAVITOMETERS 


Aanarex 





Free bulletin gives de 
tails on latest Ranarex 
Gas Analysis Instru- 
ments. 

Working on proven me- 
chanical principle but 
now redesigned with 
ruggedized parts, Ranarex units are accu 
rate, foolproof, cost less than other instru 
ments for comparable service. Stationary 
models indicate and record, offer electronic 
or pneumatic outputs for remote readout, 
automatic control, many computer applica 
tions. Portable Ranarex indicators also 
available 

Bulletin R-160 outlines applications, gives 
detailed data on Ranarex operation, dimen 
sions, specifications; for your copy, write 
Permutit Division, Pfaudler Permutit Inc., 
Dept. ISA-90, 50 West 44th Street, New 
York 36, N. Y. 


RANAREX’ 


CIRCLE NO. 15 ON PACE 239 














Director of Research 
& Development 


Excellent opening with a leading 
manufacturer of business machines. 
Unusual growth and advancement 
opportunity. Excellent research fa- 
cilities. 

Basic requirement: Outstanding grad- 
uate engineer with successful product 
development experience in the office 
machines field, particularly with such 
products as high-speed writing ma- 
chines, data transmitters and record- 
ers, tape readers and similar data- 
collecting-processing equipment. 
Starting salary: $18,000-$25,000 
range. Excellent fringe benefits. 

Age: Flexible but late 30’s to mid 
40's preferred. 


Location: Attractive city in northern 
New York State. 


Resumes and communications will be 
held in strictest confidence. 


Write Box 2147 
c o ISA Journal 


ENGINEERS 


Bausch &Lomb 


A firmly established giant n the 
optical industry, this upstate New 
York corporation is rapidly expanding 
in electronic-mechanical systems work 
Emphasis lies in commercial analytica 
and scientific instrumentation with oa 
healthy balance of research and de 
velopment contracts for m tary pro 
grams. Look into these professiona 
opportunities with Bausch & Lomb 


Incorporated 


PHYSICISTS 


B.S. of M.S. with experience in phys 
ological optics to assume product en 
gineering responsibility in ophthalmic 
instruments 

B.S. of M.S. with experience in a 
standards laboratory or in the deve 

opment of measuring instruments or 


methods 


ELECTRICAL ENGINEERS 


B.S. with M.S. desirable. Three or 
more years experience in circuit de 
sign. Instrument experience valuable 
but not required. Must be capable of 
working without direct supervision 


MECHANICAL ENGINEERS 


B.S. with M.S. desirable. Must have 
a strong background in machine de 
sign, small mechanisms and instru 
ments. Must be capable of original 
product design and project responsi 
bility 

B.S. with M.S. desirable and a heavy 
background in physics and with de 
sign experience in the field of analyt 
ical or optical instruments 


INSTRUMENT ENGINEER 


Physicist with 2 of more years experi- 
ence in optics and electronic instru 
ment research and design 

Mechanical engineer to design oph- 
thalmic machinery, optical or analyt 
ical instruments 


OPTICAL ENGINEER 


B.S. in Optics, M.E. or Physics and 2 
or more yeors experience in optical 
engineering. Will provide the optical 
engineering design of a broad line of 
products 

B.S. with 1 or more years experience 
in photographic or photogrammetric 
optical instrumentation 

B.S. with a major or minor in physi- 
ological optics and an interest in 
ophthalmic instruments 


LIVE IN ROCHESTER 


Rochester is located in the heart of 
the upstate New York vacation coun- 
try and is noted for its beautiful 
homes and gardens, fine schools and 
Universty, outstanding cultural ad- 
vantages and high ratio of profes- 
sional residents 


INTERVIEWS 


For specific interview information, 
please contact Mr. H. A. Frye through 
the |.S.A. Employment Booth at the 
Convention 

If unable to arrange an appointment, 
send resume to H. A. Frye, Profes 
sional Employment, 


Bausch & Lomb 


15 Bausch Street 
Rochester 2, New York 
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advertising 





POSITIONS WANTED: 75c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis 
count 

POSITIONS OPEN, etc $1.50 per line, 
minimum three _ijines 30x number 
counts as one line 

50 characters and spaces per line 

DISPLAY AD (up to 412”): $14.00 per col- 
umn inch. Minimum 1 column inch 

Other size ads--standard ad rates apply 

Copy must reach the ISA Journal, Granite Bldg, 

313 Sixth Ave., Pittsburgh 22. Pa., not later than 

10th of month preceding date of publication 








POSITIONS OPEN 














MANUFACTURERS REPRESENTATIVES 
WANTED by Walter Kidde & Company, Inc. 
(Belleville, N.J.) to sell area-type heat sensing 
systems to monitor temperatures in reactors, 
pipe lines, kettles, machinery, etc. in the chem 
ical, petroleum, petrochemical, utilities fields 
The system is already in wide service with ma 
jor companies in the U.S. and abroad. To qual 
ify representative must have some electrical and 
electronic knowledge and be able to sell to in 
strument, process and safety engineers. Areas 
open: Conn Mass N.Y., N.J., Penna., Md 
and Texas 














APPLICATION ENGINEERS. Our expanding organiza 
tion offers challenging opportunities to men with 
experience, imagination and initiative. These men 
will work with a nationally known quality producer 
of a complete line of pressure and force trans 
ducers, accelerometers, amplifiers and electronic 
systems. BSME, BSEE, BA physics or equivalent 
in experience preferred. U.S. Citizenship Required 
All replies will be kept strictly confidential. STA 
THAM INSTRUMENTS, — Inc 12401 W. Olympic 
Boulevard, Los Angeles 64, California 





REPRESENTATIVES WANTED 








REPRESENTATIVES WANTED. Manufacturer of Dia- 
phragm Control Valves, Pressure/Temperature Reg 
ulators and Liquid Level Controllers desires repre 
sentatives on an exclusive basis in the following 
Cities: Milwaukee, Chicago and Tulsa. Also the 
States of North and South Dakota. Write Box 2143 
c/o ISA Journal 


INSTRUMENT MANUFACTURER seeking additional 
representatives for line of thermostatic control 
liquid tevel, and liquid density instruments. Many 
territories open. When replying advise territory 
and lines now handied. Interviews in New York 
during week of ISA Show can be arranged. Pr 
cision Thermometer and instrument Co., 1434 
Brandywine Street, Philadelphia 30, Pa 


Need Manufacturers Representatives 

A limited number of territories requiring coverage 
by reputable, aggressive manufacturer's represent- 
atives, are available for the following product 
lines: 


1. Hydraulic & Electrical Ground Support Equip- 
ment. 

. Hydraulic and Electrical Components. 

. Compiete line of Panel Meters & Accessories. 

. Precision transducers, vibration pick-ups. 

. Mechanisms, Electro-Mechanical devices. 

. Transistorized Electronic Systems. 

. Vibration Analyzers. 

. Radar Target Similators, Etc. 


R. R. Malik, President, Sun Electric Corporation 
6323 North Avondale Avenue, Chicago 31, illinois, 
NEwcastie 1-6000. 


BALL BEARINGS 


We buy and sell surplus bearings 


AIRCRAFT BEARING COMPANY 
7982 Santa Monica Bivd. 
Hollywood 46, Calif. e OLdfield 4-7774 


eSuOuUhwh 











EMPLOYMENT 
INTERVIEWS 


ISA Conference 


Immediate openings in expanding 
instrumentation department of petro- 
chemical plant located in Central 
Illinois 


Graduate engineers with 1-5 years 
experience in selection, application, 
and maintenance of chemical process 
instrumentation 


Contact U.S.1. representative at 
ISA Employment Service 
Coliseum, New York City, 

Sept. 26-30 

Or send resume to: 


U. S. INDUSTRIAL CHEMICALS CO. 


Division of 
National Distillers & Chemical Corp. 


$9 Park Avenue New York 16, N. Y. 








INSTRUMENT ENGINEER 


with outstanding qualifications needed 
to fill position in processing plants 
located in Western Colorado. Send 
resume and college transcript to: 
Union Carbide Nuclear Company 
Division of Union Carbide Corporation 
P. O. Box 1049 
Grand Junction, Colorado 





INSTRUMENT 
ENGINEERS 


We can offer you challenging posi 
tions in development and project de- 
sign if you are an Electrical Engineer 
with a minimum of five years of ex 
perience in petroleum or chemical 
process instrumentation. Applicants 
must have a thorough knowledge of 
electronics with some evidence of 
creative ability. These positions offer 
excellent benefit plans plus a salary 
commensurate with the training and 
experience of the applicants. Please 
submit resume of training and ex 
perience to 


Mr. R. S. Asbury 
Ethyl Corporation 
P.O. Box 341 
Baton Rouge, Louisiana 








INSTRUMENT ENGINEERS 


Experienced. To assume FULL DE 

SIGN RESPONSIBILITY in appli- 

cation of pneumatic & electronic 

instrumentation to chemical and 

polymer plants 

Career opportunities with medium- 

size, fastest growing engineering & 

construction company pecializing 

in plants for polymer monomers 

organic chemicals & chlorine 

SALARY OPEN 

All benefits. Pleasant suburban liv 

ing highest professional working 

environment 

Send resume & salary requirement 
in complete confidence to 

S. Fruchtman, Chief Design Engr 


CRAWFORD & RUSSELL 


INCORPORATED 
7 Market St Stamford, Conn 

















FIELD ENGINEER FOR IN-PLANT 
INSTRUMENT CALIBRATION 


Engineer or technician experienced in check 
ing and calibration of electrical instruments 
and test apparatus, preferably as used in elec 


tric wire and cable plants. Permaneit ] 
time field work, substantial travel and heavy 
personal responsibility Old ne organ t 
Send resume and salary requirement to Box 
No. 2134. c/o ISA Journal 




















INSTRUMENT 
ENGINEERS 


Openings for instrument engineers in 
expanding instrument department of 
petrochemical plant located in Central 
Illinois 


Graduate engineers with 1-5 years 
experience in selection, application, 
and maintenance of chemical process 
instrumentation 

Send resume, including salary in- 
formation. Replies confidential 


U. S. INDUSTRIAL 
CHEMICALS CO. 


Division of 
National Distillers & Chemical Corp 
99 Park Avenue New York 16, N.Y 








@ Power 

@ Supervisory Control 
@ Communications 

@ Pulp and Paper 

@ Refinery 


Have you systems engineering or 
maintenance experience in the above 
fields? If so, we are interested in you. 


We provide these industries with sys- 
tems engineering, instrument installa- 
tion and instrument contract mainte 
nance. Opportunities for all levels of 
engineering talent in above areas 
Prefer college degree, P.E. license or 
equivalent 

Send complete resume to Mr. W. A 
Wecker, Personnel Director to learn 
more about your future with us. We 
offer top salaries for proven abilities 
Suburban Chicago residence or in the 
field throughout the U.S. 


PANELLIT SERVICE CORPORATION 
7401 N. Hamlin Ave. 
Skokie, Illinois 
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SALES OPPORTUNITY 


Ihe Hays Corporation by reason of its expansion program has the 


following positions available 


MID-WEST REGIONAL SALES MANAGER-— 
INSTRUMENTATION 


Requires an aggressive salesman desiring management respon- 
sibilities A minimum of two years experience in the sale of 
industrial instrumentation and control to the power and process 
fields or four years of related experience. Location: Chicago Area 
Excellent starting salary plus bonus and other company benefits 


EASTERN REGIONAL SALES MANAGER- 
INSTRUMENTATION 


Same as above except location New York or Philadelphia 


SALESMEN—INSTRUMENTATION 
ary plus bonus and other company benefits 
or Los Angeles 

SALES TRAINEE We will also accept for sales training am 
bitious and aggressive electrical engineers or equivalent back 
ground. Program includes complete training at Michigan City 
factory in various phases of company's operation in preparation 
for junior salesmen positions. Salary plus other company benefits 
Eventual Location——Chicago or Los Angeles. Possible also to locate 
in any of our representatives’ offices 


D. W. Meyer, TRiangle 2-5561 


The Hays Corporation 
Michigan City, Indiana 


Experience as above. Sal 
Locations—Chicago 


Write or Call 








MAE DB 2 LATE ERE 


Unusual and important opportunity for 


CHEMICAL PROCESS 
INSTRUMENTATION 
ENGINEER 


This is a Senior position involving creative design tech- 
niques in an unusual area of research and development in 
the electro-chemical energy conversion field. 

Mechanical,electronic orchemicalengineering background 
required, with 3 to 10 years’ experience in chemical or pilot 
process instrumentation and automation. Applications are 
desired from those engineers with a proven record of accom- 
plishments in this field. Please write to Mr. R. C. Birdsall, 
Lockheed Missiles and Space Division, Dept. 1-24, 962 West 
El Camino Real, Sunnyvale, California. 

U.S. citizenship or existing Department of Defense indus- 
trial security clearance required. 


Lockheed 


MISSILES AND SPACE DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA - HAWAII 


NAVIN ASSOCIATES, INC. 


CONSULTANTS ON 
TECHNICAL MANAGEMENT 


RECRUITERS OF 
ENGINEERING AND RESEARCH 
MANAGERS 


134 Nassau St., Princeton, New Jersey 
Walnut 1-2130 


15 West 46th St.. New York 36, N.Y 
Judson 2-6075 











INSTRUMENT 
ENGINEERS 


Responsible positions for graduate 
Chemical, Mechanical, Electrical 
engineers experienced in pneumatic 
and/or electronic instrumentation 
in the petroleum, chemical or power 
fields. Must be capable of super- 
vising instrument engineering on 
large projects; instrument applica- 
tion, specifications installation, 
panel and console design, etc 


Liberal relocation allowances to San 
Francisco for you and your family 
Send confidential resume, including 
present and required starting salary 
to Manager of Technical Recruiting 
Personal interviews will be arranged 
for qualified candidates 


BECHTEL 
CORPORATION 


220 Montgomery Street 
San Francisco, California 











PROFESSIONAL 


LISTING 


Professional Listing and lLsting of consultin 
services (12 or 6 Times only) available in standar 
card size set uniform style 2-3/16 inches wide and 
1 inch deep 

12 times within 12-month period 





Cost per monthly insertion $9.00 
6 times within 6-month period 


Cost per monthly insertion 





Now you can supply all your circular and 
strip recording chart needs from one source 
save time, money and paper work. Send 
for newly revised Stock List and Catalog 
TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, New York 





CHARLES W. WORLEY 

Analog Computer Consultant 
Analog Computer feasibility studies, education 
programs. Computer investigations for process 
design instrumentation-control syst*ms and 
computer control. Service includes cerivation 
of mathematical model, computer programming 
and operation, interpretation and reporting of 
results 
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and you can make them better with a 


Bendix* Viscomparator 


Accurate blending of petroleum products to a specification viscosity can 
be controlled continuously and automatically. The viscosity of the process 
fluid is compared with that of a reference sample at operating temperatures. 
Wide-range temperature compensation is inherent in the Bendix Viscom- 
parator’s design. Its sensing element withstands up to 650° F. (343° C.) and 
1,000 psi. 

For complete information about this surest, most modern method of 
controlling viscosity, write Dept. K-9. — 


Cincinnati Division by ye?” 


3130 Wasson Road ~- Cincinnati, Ohio 





Export Sales and Service: Bendix Internotional Division, 205 East 42nd Street, New York 17, New York 
Canada: Computing Devices of Canada, Ltd., Box 508, Ottawe 4, Ontario 
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Power Plants 


Customline 


CONTROL PANELS, INC. 
DESIGNERS AND FABRICATORS 
OF INSTRUMENT CONTROL PANELS 


At Customline, panel construction, 
and piping and wiring layout are 
selected to satisfy your specific set of 
conditions. 

You will also find instrument specialists 
skilled in the application of standard 
industrial components. 

For a “custom-ized” approach to panel 
design and fabrication, consult 
Customline Control Panels, Inc. 


=" 


Chemical Processing 


Ou Refineries 





Research Missile and 


Rocket Program 


CUSTOMLINE CONTROL PANELS, INC. 


1379 EAST LINDEN AVENUE - LINDEN, NEW JERSEY 
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Div. of Comptometer Corp. 159 
Radio Corp. of America 

Sloctroale Data Processing Div. 36 2000°F 3000°F 4000°F 
Ramapo Instrument Co., Inc. 260 
Reliance Instrument 

Div. of Electro-Mech Corp. 51 Con-0-Pak thermocou les 
Republic Flow Meters Co. Sub. of 

Rockwell Manufacturing Co. 203 
Research Controls Inc. 177 ° 
Robertshaw-Fulton Controls Co. a re acc Uj rate 0 

Fulton Sylphon Div. 42 
Robertshaw-Fulton Controls Co. 

Bridgeport Thermostat Div. 222 


St. Petersburg Chamber 


It is now possible to measure temperatures accurately in vacuums or inert 
atmospheres to 4000°F and above with a single homogeneous assembly. 


of Commerce 41 Due to their homogeneous structure Con-O-Pak thermocouples can be formed 
Sanborn Co. around an exceedingly small diameter without loss of insulation resistance or 
Industrial Div. 209 dielectric strength. By combining a tantalum sheath, beryllium oxide insula- 
Scam Instrument Corp. 160 ' 
Schutte and Keesting Co. tion and tungsten/rhenium conductors, Continental Sensing has achieved a 
Instrument Div. 246 thermocouple accurate to 4000°F. Tungsten/rhenium thermocouples produce 
Shaw Instrument Corp. 248 a relatively high EMF and are extremely sensitive to temperature change. 
Sostman & Co., H. E. 229 
Space Technology Laboratories, Inc. 14 For accurate temperature measurement to 3000’F in oxidizing 
Stevens Inc., Arnold 216 atmospheres, Con-O-Pak provides thermocouples with platinum/platinum 
Sticht Co., Inc., Herman 236 rhodium conductors and beryllium oxide insulation in a platinum/rhodium 
Sturtevant Co., P. A. 236 sheath. Calibration curves are available for all noble metal thermocouple 
Superior Tube Co. 34, 35 combinations. 
Taber Instrument Corp. 152 
Taylor Instrument Cos. 212, 213 Con-O-Pak thermocouples cover the complete temperature 
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range from —268°F to 4+4000°F. They are available in diameters from 
.025” to .312” and with a wide variety of junctions and terminations. 


REPRESENTATIVES: Mony desirable areas are open for those with 
experience to represent our rapidly growing company in electronic and 
chemical fields. 


STAFF PERSONNEL: !f you are interested in joining our staff and hove 
experience in electronic engineering or production, please write—or see us 
in Booth 728 at the |.S.A. Show in New York. 





















Ramo-Wooldridge Inc. 22, 23 From “Colibration of Thermocouples to 4000°F"’ by J C. Lachman— 
Tigerman Engineering Co. 214 Instruments and Control Systems, July, 1959 
Uehling Instrument Co. 250 NEW! con-0-Pak Stripper Kit for rapid hand 
Valcor Engineering Corp. 7 baring of metallic sheathed thermocouple wire 
Van Products Co. 179 from .025” to .250” O.D. Complete with 6 heads 
Vapor Recovery ond 5 extra precision ground tool bits. 

Systems Co., The 9, 10, 11 
Varian Associates 178 
Waters Associates 207 ha i ' T ’ 
Waugh Engineering Co. 72,73 Story” gives construc- ('l/ } i -PLh 
Welch Scientific Co., W. M. tion details and quality. l Ky d 


Div. of W. M. Welch Mfg. Co. 164 


Dota sheets give specs 
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CONFERENCE CALENDAR 








OCTOBER 1960 


October 3-5—-7th Annual Meeting of IRE 
Professional Group on Nuclear Science 
ORNL Gatlinburys Tenn Sponsor 
IRE-PGNS ORNL. Contact IRE 
East 79 St., N.Y. 21, N.Y 


October 3-5 Sixth National Communica 
tions Symposium, Utica, New York 
Sponsor IRE, AIEE. Contact: Ber 
nard H. Baldridge, Technical Progran 
Committee, 6th National Communica 
tions Symposium, General Electric Co 
Light Military Electronics Dept., Utica 
N.Y 


wOctober 4-7--10th Annual Instrument 
pds erage and Research Equipment 
Exhibit, National Institutes of Health, 
Bethesda, Md. Sponsors: Washington 
Sections ISA, AACC, ACS, SAB, SEBM 
Contact: Dr. Herman C. Ellinghausen, 
Agricultural Research Center, U. S 
> faaaaamaaa of Agriculture, Beltsville 
Md 


October 9-14—1960 Fall General Meeting of 
American Institute of Electrical Engi- 
neers, New York, 7 Contact 
Clarke S. Dilkes, Associate Director 
Burroughs Corp Research Center 
Paoli, Pennsylvania 


October 10-12-—-National Electronics Con- 
ference, Hotel Sherman, Chicago, I! 
Contact: Prof. Thomas F. Jones, NEC 
Program Chairman, School of Elec 
trical Engineering, Purdue University, 
Lafayette, Indiana 


October 12-14—4th Conference on Analyti- 
cal Chemistry in Nuclear Reactor 
ee. lst Conference on Nuclear 
Reactor emistry, Gatlinburg, Tenn 
Sponsor: Oak Ridge National Lab. 
Contact: C. D. Susano, Oak Ridge Na- 
Sones Lab., P. O. Box Y, Oak Ridge, 

enn 


October 14-15—Revolution in High-Speed 
Photographic Processing, Washington, 
D.C. Sponsor: Society of Photographic 
Scientists and Engineers Contact 
Sponsor, Box 160%, Main Post Office, 
Washington, D.C 


October 17-19-—-Symposium on Adaptive 
Control Sysiems, Garden City, N. Y 
Sponsor: IRE. Contact: Harold Leven 
tein, W. L. Maxon Corp., 260 W. 34th 
St.. New York, N.Y 


October 20-21. -National Symposium on Hy 
pervelocity Techniques, Denver, Col 
orado. Sponsors: IAS and Research 
Institute, University of Denver. Con 
tact: William Harrach, Research In 
stitute, University of Denver, Denver 
10, Colo 


wx October 31-Nowember 2 — 13th Annual 
Conference on Electrical Techniques 
in Medicine and Biol . Sheraton 
Park Hotel, Washington, . C. Spon- 
sors: IRE, ISA, AIEE. Contact: Dr. R 
L. Bowman, National Heart Institute, 
Bethesda 14, Maryland 


NOVEMBER 1960 


November 14-16—12th Annual Mid-America 
Electronics Conference, Kansas City, 
Mo. Sponsor: IRE. Contact: L. R. Criss- 
man, Trans World Airlines, 10 Richards 
Rd., Kansas City, Mo. 


* Denotes ISA Sponsored or Participating Meeting 


November 14-17 Sixth Conference on 
Magnetism and Magnetic Materials, 


jew York City. Sponsor IRE, AIP 
AIFE, Office of Naval Research. Con 
tact: A. M. Colgston sell Telephone 
Laboratorie Murray Hill, New Jersey 


November 15-16—Symposium on Engineer- 
ing Applications of Probability and 
Random Function Theory, Purdue Ur 


ersity, Lafayette, Ind. Sponsor IRF 
Purdue University. Contact Prof. J 
L. Bogdonoff, Director of Engineerir 
Science, Purdue University, Lafa:ett 
Indiana 


November 27-December 2--1960 Winter An- 
nual Meeting of the American Society 
of Mechanical Engineers, New York 
City. Contact: L. S. Dennegar, Director 
of Public Relations. ASME, 29 W. 39t! 


Street New York 18 
DECEMBER 1960 


December 13-15-1960 Eastern Joint Com- 
puter Conference, New York, New 
York. Contact: 1960 Eastern Joint Com 
puter Conference, P. O 30x 2580 
Grand Central Station, N.Y. 17, N.Y 


December 26-31—127th Annual Meeting of 
the American Association for the Ad- 
vancment of Science, Philadelphia, Pa 
Contact AAAS 1515 Massachusett 
Ave., N.W., Washington 5, D.C 


JANUARY 1961 


wxJanuary 16-19—-ISA Instrument Automa- 
tion Winter Conference and Exhibit. 
Kiel Auditorium, St. Louis, Missouri 
Contact: William H. Kushnick, Execu- 
tive Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa 


MARCH 1961 


*March 27-31—3rd Symposium on Tem- 
perature—Its Measurement and Con- 
trol in Science and Industry, Colum- 
bus, Ohio. Sponsors: ISA, AIP, NBS 
Contact Meeting Services Manager 
ISA, 313 Sixth Ave., Pittsburgh 22, Pa 


APRIL 1961 


w April 17-19—7th ISA Symposium on In- 
strumental Methods of Analysis, Hous 
ton, Texas. Contact: Meeting Service 
Manager, ISA, 313 6th Ave., Pittsburg! 
22, Pa 


MAY 1961 


*May 1-4—7th ISA Aero-Space Instrumen- 
tation Symposium, Ft. Worth, Texas 
Contact: W. J. Gabriel, Convair Divi 
sion, General Dynamics, Fort Worth 
Texas 


*May 8-10—4th ISA Power Instrumenta- 
tron Symposium, Chicago, Hl. Contact 
Meeting Services Manager, ISA, 313 
6th Ave., Pittsburgh 22, Pa 


*%May 10-12—2nd Pulp and Paper Ins:iru- 
mentation S posium, Appleton, Wisc. 
Sponsors: ISA and TAPPI. Contact 
Meeting Services Manager, ISA, 313 
6th Ave., Pittsburgh 22, Pa 


*%May 22-24—10th National Telemetering 
Conference, Chicago, Ill Sponsors 
ISA, AIEE, ARS, IAS, IRE. Contact 
Meeting Services Manager, ISA, 313 
6th Ave., Pittsburgh 22, Pa 


JUNE 1961 


wxJune 5-8 — ISA Instrument-Automation 
Summer Conference and Exhibit. 
Queen Elizabeth Hall, Toronto, Onta- 
rio, Canada. Contact: William H. Kush- 
nick, Executive Director, ISA, 313 6th 
Ave., Pittsburgh 22, Pa 


*xJune 13-16—3rd Biennial ISA Interna- 
tional Gas Chromatography Sympo- 
sium, East Lansing, Michigan. Contact 
Meeting Services Manager, ISA, 313 
6th Ave., Pittsburgh 22, Pa 


SEPTEMBER 1961 


x% September 11-15—ISA Instrument Auto- 
mation Conference and Exhibit and 
16th Annual Members Meeting, Sports 
Arena, Los Angeles, Calif. Contact 
William H. Kushnick, Executive Di- 
rector, ISA, 313 6th Ave., Pittsburgh 
22, Pa 


MARCH 1962 


% March 26-23—ISA Instrument-Automation 
Spring Conference and Exhibit, Mem- 


orial Auditorium, Dallas, Texas. Con-/ 
tact: William H. Kushnick, Executive- 


Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa 


JUNE 1962 


*%June 11-14—ISA Instrument Automation 
Summer Conference and Exhibit, Con- 
vention Hall, Seattle, Washington. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pitts- 
burgh 22, Pa 


SEPTEMBER 1962 


*#Sepiember 10-13 — ISA Instrument-Auto- 
mation Conference and Exhibit and 
17th Annual Members Meeting. Public 
Auditorium, Cleveland, Ohio. Contact 
William H. Kushnick, Executive Di- 
rector, ISA, 313 6th Ave., Pittsburgh 


22, Pa 


SEPTEMBER 1963 


*%September 23-27—-ISA Instrument-Auto- 
mation Conference and Exhibit and 
18th Annual Members Meeting, Con- 
vention Hall, Philadelphia, Pa. Con- 
tact: William H. Kushnick, Executive 
Director, ISA, 313 6th Ave., Pittsburgh 
22, Pa 


SEPTEMBER 1965 


* September 27-October 1—ISA Instrument 
utomation Conference and Exhibit 
and 20th Annual Members Meeting. 
Exposition Center, Chicago, Ill. Con- 
tact: William H. Kushnick, Executive 
Director. ISA, 313 6th Ave., Pitts- 
burgh 22, Pa. 





LAST CALL FOR... 





Contributed papers to all the above listed meetings are welcome. Submit qualifying abstracts to the contact 
individual mo later than four ,months prior to the scheduled meeting. 


NIH 10th Annual Instrument Symposium and Research Equipment Exhibit, Bethesda, Md., 


ISA, IRE, AIEE 13th Annual Conference on Electrical Techniques in Medicine and Biology, 
Washington, D.C., October 31-November 2 


October 4-7 
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ANNIN VALVES 


“STAGE CENTER” AT THE 15TH ANNUAL INSTRUMENT-AUTOMATION SHOW 
Booth 613 


(front and center on the main floor) 









... the proven answer to 







complex fluid control problems 


in the process industries and 






missile ground support 






Always the center of attrac- 
tion where the newest 
control valve concepts are 
sought, ANNIN brings to 
mm. this year’s Instrument- 

Automation Show new de- 

signs ...new solutions... to 

complex control problems 
for industry and the mili- 
tary. On display—an im- 
proved standard valve line 
augmented by custom- 
built electro-hydraulic and 
pneumatic-hydraulic actu- 
ators. For missile and space 
vehicle ground support, 
Annin presents for the first 
time a self-draining valve 
for storable propellants, and 
a new vacuum jacketed 
valve for the control of 
liquid hydrogen. Check 
ANNIN first...and discover 
why no other line of valves 
and actuators offers so much 
in design and performance 
features. 
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VALVES 


THE ANNIN COMPANY 


1040 SOUTH VAIL AVENUE 
MONTEBELLO, CALIFORNIA 


CIRCLE NO. 49 ON PACE 239 












ELECTROHYDRAULIC 
ARC FURNACE 
CONTROL 


SHORTER MELT TIME 
er vields. Electrode peed up to 30 
ifety and stability. Le time to 
down to scrap at start; less tine 
ifter scrap falls away. Rapid short 


ircuit) elimination Lu electrode breakave 


through rapid pull way Oo ( » CUVE-IS 


INITIAL COST REDUCED 
meh as 50%. Many components necessary 
tric system are eliminated, Extremely 

rohydraulic system uses a minimum 


of starter ontactor rectifier systems, et 


MINIMUM MAINTENANCE 


ecau hydraulic cylinders eliminate cable 
iv train maintenance or replacement 


maintenance of control panel 


PERFORMANCE GUARANTEE 


frou the supplic r of the most reliable controls 


to the stee industry for a quarter of a century 


PROVED SUPERIORITY 


through the experience of leaders in high 
puality tecls and specialty metals, who are sud 
esstully meeting competition with GPE electro 
hydraulically controlled are furnaces, Your (;PI 


Controls representative has list of installations 


Write for descriptive /iterature 


GPE Controls, Inc. 


Street « Chicago 11, Illinois 
Jiary of GENERAL PRECISION EQUIPMENT CORPORATION 


CIRCLE NO. 174 ON PACE 239 
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